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June 30, 1983 

Chemical Waste Management, Inc. 
3956 State Route 412 
Vickery, Ohio 43464 

Attn : Mr. Gary R. Brown, District Engineer 

RE : PERIMEI'ER CONTAINMENT DIKE STABILITY 
PONDS 5, 7, 11, AND 12 
CHEMICAL WAS'I'E MANAGEMENT, INC. 
LIQUID DISPOSAL FACILITY 
VICKERY, OHIO 

Gentlemen: 

834-1358.1 
F/N 302 . 3 

We are pleased to present the attached repxt of the results of our 
perimeter containment dike stability assessment, as referenced above . This 
work was acccmplished as per your authorization of Addendum 19 , dated 
May 23, 1983. 

The report includes the results of field exploration ~ l aboratory testing, 
and dike stability analyses under static and seismically induced dynamic 
loading conditions. The analyses indicate the dikes to be stable under all 
conditions studied except for the potential for some minor surface slumping 
under seismic loading; we stress, however, that s~ch minor slumping will 
not impair the ability of the dikes to safely conta~n the stored liquids. 

Should there be any questions, please call . 

Very truly your s, 

GOLDER AS.S SOCOC'I TES 

tV~ 
P.E. 
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1. INTRODUCTION 

Golder Associates has been retained by Chemical Waste 

Management, Inc. (CWM) to undertake an assessment of the 

overall stability of the existing perimeter containment 

dikes for Ponds 5, 7, 11, and 12 at their liquid waste dis­

posal facility near Vickery, Ohio. This stability study 

is part of an overall review and investigation of the geo­

logic and hydrogeologic site conditions presently being 

conducted at the facility by Golder Associates. 

This report presents the results of field drilling and lab­

oratory testing programs carried out to determine the en­

gineering properties of the existing dike fill and under­

lying foundation subsoil together with the results of total 

and effective stress stability analyses of the existing dikes 

under both static and seismically induced dynamic loading 

conditions. 

2. BACKGROUND DATA 

2.1 Site Description 

The Chemical Waste Management, Inc. facility is located in 

Sandusky County, near Vickery, Ohio (ref. Figure 1). The 

facility comprises some 280 acres and is essentially bounded 

by the Ohio Turnpike to the north, State Route 512 and 410 

to the east and south, and County Road 403 to the west. The 

surrounding land use is primarily agricultural. The site is 

quite flat and, apart from man-made features such as drainage 

ditches and fills, exhibits less than 4 ft. of relief. 

The facility was used for the reclamation of waste oil products 

and is currently disposing acid waste products. A series of 
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lagoons, contained by perimeter dikes, have been constructed 

for temporary storage of these products (ref. Figure 2). 

This study is directed toward the containment dikes for 

Ponds 5, 7, ll and 12. 

Ponds 5 and 7 are roughly rectangular in shape, and are each 

some BOO to 900 ft. in length and 200 ft. in width. These 

ponds are contained by perimeter dikes on the extreme north 

and west sides only; earth fill operations have raised 

the ground surface to provide containment on the remaining 

sides. The maximum height of the dikes is approximately 15 

ft., and occurs at the northwest corner of the ponds. 

Ponds ll and 12 are rectangular in shape, and are each roughly 

860 to 960 ft. long and 500 to 600 ft. wide. The perimeter 

of these ponds is contained on all sides by dikes which are 

15 to 25 ft. high. 

Surface drainage at the site is poor due to the low relief. 

Drainage ditches have been constructed to the north of the 

ponds, in the vicinity of the former rail line, and to the 

west of Pond 12 (ref. Figure 2). Areas of seasonally standing 

surface water were noted immediately to the west of Pond 12, 

and to the east of Pond 7. 

2.2 Site Geology 

A review of previous subsurface investigations by Bowser­

Morner, Inc. 1 indicates that the site is underlain by glacial 

deposits laid down during the Wisconsin period of glaciation. 

1 Bowser-Morner Testing Laboratories, Inc., "Hydrogeologic 
Assessment, Northern Ohio Treatment Facility, Vickery, Ohio", 
dated May 3, 1983. 
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The overburden deposits comprise a sequence of lacustrine 

clay, unconsolidated till and dense basal till, respectively, 

and are typically about 40 to 50 ft. thick in the vicinity 

of the site. 

The glacial deposits are underlain by relatively flat lying 

dolomite bedrock of the Bass Island Formation. The dolomite 

is reported to contain frequent beds of shale, gypsum and 

anhydrite. A detailed description of subsurface conditions 

is presented in Section 4 of this report. 

2.3 History of Containment Dikes 

Little detailed information is available regarding the his­

tory of the containment dikes. It is understood, however, 

that the dikes were constructed of compacted silty clay which 

was borrowed from within the base of the ponds (_i.e. the 

ponds were partially incised into the ground). This is borne 

out by the results of recent soundings within Ponds 11 and 12 

by Dames and Moore (Golder Associates letter regarding 

"Lagoons 4, 5, 7, 11 and 12 Dimensions, Chemical Waste Manage­

ment, Vickery, Ohio" dated June 28, 1983) which indicates 

that the base of the ponds is some 9 to 10 ft. below the 

surrounding ground surface. 

While the slopes of the perimeter dikes are relatively steep 

(typically 2 to 2-1/2 horizontal to 1 vertical) the dikes 

show no evidence of instability. However, it is understood 

that at one time in the past, a local slump occurred on the 

inside face of the dike near the northwest corner of Pond 12. 

As a result, the dikes were reportedly "widened" using com­

pacted, locally available, silty clay. While no details of 

this "widening" are known, it is probable that it comprises 

the berms which presently exist along the north, west and 

south sides of Pond 12. 
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3. PROCEDURE 

3.1 Review of Available Information and Site Inspection 

Background information regarding subsurface conditions in 

the vicinity of the site was obtained primarily from the 

results of a previous subsurface investigation by Bowser­

Morner, Inc. and a review of selected geologic references. 

Information concerning the construction and operational 

history of the containment dikes was obtained through dis­

cussions with CWM mangement and operations personnel at 

the facility. Following this review, a detailed visual 

inspection of the condition of the dikes was made by a 

senior member of our engineering staff. 

Typical cross-sections of the dikes were surveyed at selected 

locations by staff from Farnham, Wirries, and Berning, Civil 

Engineers and Surveyors, of Toledo, Ohio. This survey was 

confined to the crest and downstream portions of the dike. 

3.2 Field Investigation Program 

A subsurface investigation to determine the engineering 

properties of the dike fill and foundation subsoil was under­

taken between April 19 and 27, 1983. During this period, 

8 borings were drilled to depths ranging from 25.5 ft. to 

50.5 ft. below the dike crest, at the locations shown on 

Figure 2. 

The borings were advanced using a truck-mounted power auger. 

Representative samples of the overburden materials were 

obtained at 1.5 to 5.0 ft. intervals of depth using 2 in. 

diameter split spoon and 3 in. diameter thin wall (Shelby) 

tube samplers. Standard penetration tests were conducted 
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in conjunction with the split spoon sampling. The thin wall 

sampling tubes were hydraulically pushed into the soil to 

minimize sample disturbance. The in-situ undrained shear 

strength of the soil was determined at selected depths using 

a field vane shear apparatus. 

Standpipe type piezometers were sealed into each boring 

following completion of the hole. A single piezometer was 

placed in each hole to ensure the quality of the installa­

tion. At borehole locations D-3, D-6, and D-8, a second 

shallow piezometer installation was placed in an unsampled 

boring drilled adjacent to the sampled boring. These un­

sampled piezometer installations are denoted as Boreholes 

D-3A, D-6A, and D-BA, respectively. 

The borings were drilled under the supervision of a member 

of Golder Associates engineering staff, who located the bore­

holes in the field, directed the drilling and sampling oper­

ations, logged the borings and cared for the samples obtained. 

The elevations of the borings were determined relative to a 

benchmark established by surveyors from Farnham, Wirries, and 

Bernings. Details of the drilling, sampling and in-situ 

testing and of the piezometer installations are presented on 

the Record of Borehole sheets following the text of this re­

port. 

3.3 Laboratory Testing Program 

The split spoon samples obtained during the investigation 

were placed in glass sample jars and the thin wall tube 

samples were tightly capped in order to minimize changes 

in moisture content. 

Laboratory index (classification) testing including water 

content, Atterberg limits, grain size determination, and 
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bulk density was undertaken on selected samples by Bowser­

Morner Testing Laboratories, Inc. of Toledo, Ohio. 

The results of these analyses were provided by Bowser-Morner 

and are presented on the accompanying Record of Borehole 

sheets, and Figures 9, 13, 15, and 16. 

Selected thin wall tube samples were shipped to Golder 

Associates laboratory for consolidated undrained triaxial 

shear strength testing (R tests). The results of the tri­

axial testing together with the results of appropriate 

accompanying index testing are shown on the Record of Bore­

hole sheets and on Figures 10, 11, 12, and 14. 

4. SUBSURFACE CONDITIONS 

The following description of the existing dike fill and 

associated foundation subsoil conditions is based on the 

results of the recent borings drilled at the site under 

Golder Associates direction and the results of previous 

borings reported by Bowser-Morner Testing Laboratories, Inc. 

The detailed stratigraphy encountered in each of the boreholes 

and the results of laboratory tests carried out on represen­

tative samples of the subsoils are presented on the attached 

Record of Borehole sheets and on Figures 8 to 16 inclusive. 

It should be noted that the stratigraphic boundaries indi­

cated on the borehole logs and cross-sections are generally 

inferred from non-continuous sampling, observation of auger 

cuttings, and resistance to auger advance. These boundaries 

typically represent a transition from one soil type to another 

and do not necessarily indicate an exact plane of geological 

change. Further, the subsurface conditions are confirmed at 

the borehole locations only and may vary at other locations. 
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In summary, the dikes appear to comprise silty clay fill 

materials, overlying native deposits of lacustrine clay, 

and silty clay till. The glacial till was not fully pene­

trated by any of the borings drilled in the present inves­

tigation. However, the results of previous borings in the 

vicinity indicate that it is underlain by a thin basal 

deposit of very dense silt till and bedrock. Stratigraphic 

cross-sections in the vicinity of the dikes are presented 

on Figures 3 to 7, inclusive. 

4.1 Fill Materials 

Fill materials were encountered in all of the current borings. 

The depth of fill varied from about 16 to 25 ft. in Boreholes 

D-1 to D-6 (Ponds 11 and 12) and from 11 to 11.5 ft. in 

Boreholes D-7 and D-8 (Ponds 5 and 7). The fill comprises 

stiff to hard mottled brown to grey-brown silty clay with 

occasional traces of sand and gravel, and was found to be 

relatively uniform in composition at all of the sample lo­

cations. 

A summary of the engineering parameters of the fill based 

on measured field and laboratory test results is given on 

Figure 8. 

As indicated on Figure 8 (Plasticity Chart) the fill may 

be classified as an inorganic clay of low plasticity (CL 

material). The results of standard penetration tests carried 

out in the boreholes indicate that the N values range from 

about 6 to 16 blows/ft. near the top of the dikes to about 

13 to 23 blows/ft. near the base of the fill and tend to 

increase linearly with depth. Similarly, the undrained 

shear strength of the fill, while variable, tends to increase 

linearly from about 1200 to 2500 lb/sq.ft. near the top of 

the dikes to about 1700 to 3200 lb/sq.ft. near the base of 

the fill. Based on the results of the in-situ vane testing, 
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a conservative, average undrained shear stength of the fill 

of 1500 lb/sq.ft. is suggested for analyses (see Figure 8). 

The measured water content of the fill ranges from about 17 

to 24 per cent and is generally near the plastic limit of 

the material. A comparison of the moisture-density deter­

minations with the results of a laboratory standard Proctor 

compaction test carried out on a representative sample of 

the fill (Figure 9) indicates that while the field moisture 

content is generally above the optimum moisture content for 

compaction, the fill has been compacted to between 93 and 

102 per cent of Proctor optimum dry density. 

Finally, the results of a consolidated undrained triaxial 

compression test with pore pressure measurement (R test -

see Figure 10) indicates that the fill behaves as an essen­

tially cohesionless material (c' = 0) and that the effective 

angle of internal shearing resistance (¢')is 31 degrees. 

4.2 Lacustrine Clay 

Lacustrine clay was encountered immediately beneath the dike 

fill material at all of the current borehole locations. 

This stratum consists of grey to grey brown silty clay and 

exhibits distinct horizontal laminations of about 1/8 to 

1/2 in. thickness, with occasional fine sand partings between 

the laminations. The upper 1 to 2 ft. of the deposit frequently 

contains a trace of organic matter in the form of fine root 

fibers; probably representative of the 'B' topsoil horizon 

which was not fully removed during site stripping operations 

at the time of construction. 

The lacustrine deposit was fully penetrated only in Boreholes 

D-3, D-6, and D-8 of the current investigation where it was 

found to vary in thickness from about 14 to 27 ft. However, 
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the previous borings drilled by Boswer-Morner, Inc. suggest 

that the thickness of the deposit in the vicinity of the dikes 

ranges variably from about 10 to 30 ft. 

As indicated on Figure 8 (Plasticity Chart) the lacustrine 

deposit can generally be classified as an inorganic clay of 

low plasticity (CL material). Based on the results of stan­

dard penetration testing and in-situ field vane tests, the 

upper portion of the deposit has been desiccated to form a 

relatively stiffer crust over the otherwise apparently near 

normally consolidated deposit. Within this crust, N values 

decreased from about 13 to 30 blows/ft. at about elevation 

610 ft. to about 4 to 8 blows/ft. at about elevation 590 ft. 

Below about elevation 590ft., the results of both the current 

investigation (Figure 8) and the previous Bowser-Morner in­

vestigation indicate that the N values increase and are con­

sistently in excess of about 15 blows/ft. at elevation 570 ft. 

Within the desiccated zone, the undrained shear strength of 

the deposit is consistently greater than about 1500 lb/sq.ft. 

near original ground surface. With depth, however, the shear 

strength decreases and is between 500 and 1000 lb/sq.ft. at 

about elevation590 ft. Below this elevation, the shear 

strength increases (as indicated by the N value profile) but 

no numeric strength data is available. As indicated on Figure 

8, it is suggested that for analysis purposes, a conservative, 

average undrained shear strength of 1250 lb/sq.ft. be assumed 

on the desiccated crust (elevation 595 to 610 ft.) and that a 

shear strength of 700 lb/sq.ft. be assumed within the near 

normally consolidated zone between elevation 585 and 595 ft. 

Within the desiccated zone, the measured water content of 

the lacustrine clay (Figure 8) increases fairly uniformly 

from about 18 to 22 per cent (about the plastic limit) near 
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the top of the deposit to about 30 to 35 per cent (about the 

liquid limit) at about elevation 590 ft. This increase in 

water content is compatible with the measured decrease in 

shear strength over the same zone. 

Finally, the results of a consolidated, drained triaxial 

compression test with pore pressure measurement (R test -

see Figure 11) carried out on a representative sample of 

the desiccated silty clay indicates that the lacustrine 

deposit will behave as an essentially cohesionless material 

(c' = 0) and that the effective angle of internal shearing 

resistance (¢') is 33 degrees. 

4.3 Silty Clay Till 

Where completely penetrated (Boreholes D-3, D-6 and D-8) 

the lacustrine clay is underlain at a depth of between 32 

and 45 ft. below the dike crest (i.e. at elevation 582 to 

592 ft.) by a deposit consisting of silty clay with some 

sand and a trace of gravel. This deposit was encountered 

in all of the borings drilled during the course of the pre­

vious investigation by Bowser-Morner, Inc. where it was 

found to extend to depths of about 40 to 50 ft. below origi­

nal qround surface (to about elevation 550 to 570 ft.). 

While this deposit has a generally till-like gradation 

(Figure 17), it was not heavily preconsolidated by the gla-

cial ice sheet and, as a result, is relatively soft. As 

indicated on Figure 8, N values in the upper portion of the 

till are generally similar to those in the lower, near nor­

mally consolidated portion of the lacustrine clay (4-8 blows/ 

ft.) but increase with increasing depth. Similarly, below about 

elevation 590 ft. the measured water contents tend to decrease 

with increasing depth. The results of standard penetration 

testing carried out during the course of the previous inves­

tigation indicate that below about elevation 570 to 575ft., 
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the consistency of the till is generally very stiff to hard 

(shear strength in excess of about 2000 lb/sq.ft.). 

4.4 Groundwater Conditions 

The groundwater levels in the piezometers installed during 

the course of this investigation were measured periodically 

from the time of their installation until June l9S3. The 

results of these measurements are summarized in Table 1. 

The most recent water levels CJune 2, l9S3) are plotted on 

the Record of Borehole sheets and on Figures 3 to 7 inclusive. 

On the basis of these readings, it appears that the water 

levels have stabilized in all of the piezometers and are 

typically at or below the base of the dike fill (Boreholes 

D-1, 2, 3A, 4, 7 and SA) or at an elevation close to that 

of the adjacent natural ground surface outside the dike 

(Boreholes 5 and 6A) . 

Where adjacent piezometers were installed in the lower por­

tion of the dike fill/upper desiccated portion of the silty 

clay and at depth in the lacustrine clay/till (Boreholes 3 

and 3A, 6 and 6A, Sand SA), the water level in the deeper 

installation was some 2.5 to 6 ft. lower than the water level 

in the shallower installation. This suggests that, at these 

locations at least, there is a net downward hydraulic gradi­

ent through the overburden of about 0.1 to 0.2 ft./ft. 

5. ASSESSMENT OF DIKE STABILITY 

5.1 Description of Dikes 

Typical surveyed cross-sections for representative areas of 

the perimeter containment dikes are presented on Figure 4 

to 7, inclusive. It should be noted that these surveys were 

performed on the crest and outside faces of the dikes only, 
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since the nature of the liquids stored in the lagoons pre­

cluded a detailed survey of the inside faces. Therefore, 

the slope and nature of the upstream portion of the dikes 

was estimated from visual observations. 

The dikes typically comprise a uniform cross-section, with 

15 to 20 ft. crest width, and slopes between 2 and 2-1/2 

horizontal to 1 vertical. The maximum height of the dikes 

is about 25 ft. at Pond 12, and 15 ft. at Pond 5. Portions 

of the Pond 11 and 12 dikes have a 5 to 10 ft. wide bench 

in the downstream slope at about mid-height (ref. Figure 4 

to 7) . 

The outside slopes of the dikes are generally covered with 

a thick growth of grass and weeds. The inside slopes are 

protected with coarse rock fill of about 6 to 12 in. diameter. 

The thickness of this rock fill was observed to be about 18 

to 24 in. The crests of the dikes are surfaced with granular 

material and are used as access roadways. 

A detailed visual inspection of the outside face and toe of 

the dikes revealed no zones of surface cracking, erosion 

or slumping; excessively soft or saturated soils; or other 

indications of past or existing instability. 

Similarly, the visible portions of the inside face of the 

dikes were also in good condition. However, a small part 

of the inside face of the western side of the Pond 12 dike 

has no rock fill surfacing and was the reported location of 

past surficial slumping. This area shows no present signs 

of distress. 

The maximum operating fluid levels in the ponds, allowing 

2 ft. of freeboard, are: 
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Maximum Pond Approx. Depth 
Pond Surface Elevation of Liguid 

5 617.2 ft. 11.7 - 21.7 ft. 

7 617.2 ft. 20.5 - 21.0 ft. 

11 623.3 ft. 21.0 - 26.5 ft. 

12 624.7 ft. 25.6 - 31.6 ft. 

Based on the results of the current subsurface investigation 

the dikes appear to have been constructed as homogeneous 

sections and were built of locally available desiccated 

silty clay borrow material (i.e. no internal drain or filter 

layers were installed). Further, the stiff to hard consis­

tency and the relatively high in-situ densities of the fill 

indicate that the material received adequate compactive 

effort during placement. 

The low phreatic surface recorded in all of the piezometers 

installed in the lower portion of the dike fill and/or upper 

portion of the underlying desiccated lacustrine clay suggests 

that little to no mounding has occurred above the natural 

groundwater levels in the overburden. This could be due to 

some form of low permeability (_lower than the embankment 

material permeability) "lining" which has developed along the 

inside of the pond, or to the desiccated lacustrine clay act­

ing as an underdrain, or a combination of both. The desiccated 

materials could be more permeable than the overlying compacted 

fill because of micro-fissuring during the desiccation process. 

A low permeability "lining" could have been developed during 

construction by smearing or compaction against the dikes or 

it could be the result of a chemical precipitation from the 

pond fluid in contact with the clays. 

5.2 "Typical" Dike Sections Used for Analyses 

Based on the surveyed cross-section (Figure 4 to 7 inclusive), 

the perimeter containment dikes can be divided into three 
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basic types as shown on Figure 17. These may be summarized 

as follows: 

Type I: - These dikes comprise the perimeter of Pond 11 

and the southern portion of the west dike of Pond 12. 

The dikes are typically about 14 to 19 ft. high, have 

an outside slope of about 2 to 2-l/2 horizontal to l 

vertical and a crest width of about 16 to 22 ft. 

Type II: - These dikes comprise most of the perimeter 

of Pond 12. They are typically about 17 to 23 ft. high, 

have an outside slope of about 1-3/4 to 2-l/2 horizontal 

to l vertical and a crest width of about 16 to 20 ft. 

They are characterized by a partial to full height berm 

some 10 ft. wide on the outside face of the dike. 

Type III: - These dikes comprise the diked perimeter of 

Ponds 5 and 7. They are typically about 12 to 15 ft. 

high, have an outside slope of about 2 to 2-1/2 horizon­

tal to 1 vertical and a crest width of about 14 to 24 ft. 

For each of these basic dike configurations, an idealized, 

"worst case" geometry was selected for subsequent analyses 

as indicated on Figure 17. 

5.3 Results of Total Stress Stability Analyses 

As a first step in assessing the overall stability of the 

perimeter containment dikes, total stress (undrained con­

dition) stability analyses were carried out for each of the 

three "typical" dike geometries developed in Section 5.2 

of this report. For these analyses, the conservative, mini­

mum average undrained shear strength, cu, profile shown on 

Figure 8 was assumed. Further, the total unit weights, y, 

of the various soil units were determined from the results 

of the laboratory measurements and/or published data. In 

summary, the following engineering properties were used: 
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Compacted clay fill 

Desiccated crust 
(above elev. 595 

Normally consolidated clay 
(elevation 585 to 595) 

cu = 
y = 

cu = 
y = 

y 

1500 lb/sq.ft. 

130 lb/cu.ft. 

1250 lb/sq.ft. 

130 lb/cu. ft. 

700 lb/sq.ft. 

115 lb/cu. ft. 

The total stress stability analyses were carried out using 

the SARMA 1
'

2 method. This is a pseudo-static method of 

analysis which computes not only the static factor of safety 

against instability for an assumed potential failure surface 

but also the minimum (critical) horizontal ground accelera­

tion required to induce movement along the surface (i.e. 

reduce the factor of safety to unity) . For each of the 

three "typical" dike geometries, iterative analyses were 

carried out to determine the "critical" failure surface 

(i.e. the surface for which the factor of safety is lowest) 

for each of the following three conditions: 

( i) 

(ii) 

(iii) 

failure entirely within the fill itself; 

failure through the desiccated crust; 

failure through the near normally consolidated clay. 

The results of these analyses are summarized on Figure 18. 

As indicated on Figure 18, for the conservative, minimum 

average undrained shear strengths assumed, the "critical" 

failure surface generally passes through the near normally 

consolidated clay stratum (i.e. deep-seated rotational 

type failure). However, the factor of safety against 

1 Sarma, S.K., 1983; Stability Analysis of Embankments and 
Slopes, Geotechnique, Vol. 23, No. 3. 

2 Sarma, S.K., 1979; Response and Stability of Earth Dams 
during Strong Earthquakes, Miscellaneous Paper GL-79-13, 
Vicksburg, Mississippi. 
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instability under static loading conditions is consistently 

in excess of 2.3 and the critical horizontal ground acceler­

ation required to induce movement is consistently in excess 

of 0.4 g which is about 8 times the recommended design 

acceleration for the Vickery area*. 

In summary, based on the results of the total stress sta­

bility analyses the perimeter containment dikes for Ponds 

5, 7, 11, and 12 are stable under both static and seismically 

induced dynamic loading conditions. 

5.4 Results of Effective Stress Stability Analyses 

In addition to the total stress (undrained) analyses, the 

stability of each of the "typical" perimeter containment 

dike geometries developed in Section 5.2 was assessed using 

effective stress shear strength parameters. For these 

analyses, an assessment of the porewater pressure distri­

bution within the dikes was required. As discussed in Section 

4.4, within the borings drilled along the centerline of 

the dikes the piezometric water level in the lower portion 

of the fill and desiccated silty clay was at or below the 

fill/clay contact and/or the natural ground surface outside 

the dikes. Further, the results of concomitant studies 

suggest that outside the lagoon areas the "regional" ground­

water level in the desiccated silty clay is generally at 

or close to ground surface. 

As discussed in Section 5.1, the piezometric water level 

data further suggests that little to no mounding has occurred 

above the natural groundwater level in the overburden. While 

* Vickery is located in Seismic Zone 1 as identified in 
"Engineering and Design Stability for Earth and Rockfill 
Dams", U.S. Army Corps of Engineers, Engineer Manual 
EM 1110-2-1902, April 1970. For Zone 1, the seismic 
design coefficient is 0.05 g. 
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no quantitative information is available regarding the pore 

water pressure distribution within the inside slopes of the 

dikes, based on the above information and the reported max­

imum operating levels for the ponds (Section 5.1) an inferred 

upper phreatic surface or flow line was constructed for 

each of the three "typical" dike sections for purposes of 

the stability analyses (see Figure 19). 

The effective stress stability analyses were carried out 

using the SARMA method (see Section 5.3). The analyses 

were based on the reported maximum pond operating levels 

(Section 5.1) and the phreatic surfaces shown on Figure 19; 

the effective stress shear strength parameters developed 

from the laboratory testing program (Figures 10 and 11); 

and the unit weights developed for the total stress analyses 

(Section 5.3). These are summarized as follows: 

Compacted clay fill 

Desiccated silty clay 
(above elevation 595) 

Normally consolidated 
clay (elevation 585 to 
595) 

c' = 
¢' = 
y = 

c' = 
¢' = 
y = 

c' = 
¢' = 
y = 

0 

31° 

130 lb/cu.ft. 

0 

33° 

130 lb/cu.ft. 

0 

33° 

115 lb/cu. ft. 

The results of the effective 

summarized on Figure 19. As 

stress stability analyses are 

indicated on Figure 19, under 

effective stress (drained) conditions the "critical" poten­

tial failure surface (i.e. the surface for which the factor 

of safety is lowest) is shallow and is restricted to the 

Golder Associates 
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outside face of the dikes. For this condition, the analyses 

degenerate to an "infinite slope" condition where the factor 

of safety (F.S.) may be expressed as: 

F. S. = 
tan¢ 
tanS 

where ¢ = internal angle of shear resistance of the fill 

= 31° 

and S = the slope angle 

= 23° - 280 (ref. Figure 17) 

Thus, the minimum factor of safety against surficial slumping 

of the outer dike slopes is about 1.1 to 1.4 depending upon 

the section analyzed. 

For larger potential failure surfaces which encroach into 

the inside face of the dikes (and could result in a loss of 

liquid if the ponds are at or near the maximum operating 

level) the minimum factor of safety under static loading 

conditions is about 2 and the critical acceleration required 

to cause failure (i.e. reduce the factor of safety to unity) 

is about 0.3 g. 

Based on the results of the effective stress stability anal­

yses, the existing Pond 5, 7, 11, and 12 dikes are stable 

under static loading conditions. 

loading (0.05 g horizontal ground 

Under the design seismic 

acceleration) some local 

surficial slumping of steeper portions of the exterior dike 

slopes may occur. 

the ability of the 

stored liquids. 

However, such slumping will not impair 

existing dikes to safely contain the 
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6. CONCLUSIONS 

The results of the present study have confirmed that the 

existing perimeter containment dikes were constructed as 

homogeneous sections and were built of the locally available 

desiccated silty clay crust material, probably borrowed from 

within the base of the ponds themselves. Further, the clay 

fill was adequately compacted during construction. 

While no internal drains or filters were incorporated into 

the dike sections, it appears that there has been little to 

no mounding above the natural groundwater levels in the over­

burden soils. Consequently, piezometric pressures within the 

dike fill are very low (at the dike centerline the upper 

phreatic surface is near or below the level of the surrounding 

groundwater levels). 

The results of the total stress stability analyses indicated 

that for the undrained condition the "critical" failure 

surface passes through the foundation subsoil but that under 

static loading conditions the factor of safety against 

instability is consistently in excess of 2.3 for all of the 

dike sections considered. Further, the critical seismically 

induced horizontal ground acceleration required to cause 

instability is some 8 times the design acceleration for the 

site area. 

The results of the effective stress stability analyses in­

dicate that the existing dikes are stable under static 

loading conditions. Under seismic loading conditions some 

local surficial slumping of the steeper portions of the ex­

terior slopes may occur. It is stressed, however, that such 
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slumping will extend only a few feet into the dike face and 

will not impair the ability of the dikes to safely contain 

the stored liquids. 

GOLDER ASSOCIATES 

Golder Associates 



FORM G.A.-F.-4 

RECORD OF WATER LEVEL READINGS 

BOREHOLE OPEN HOLE, STANDPIPE, DATE OF READING (DAY/MONTH/YEAR) 

No. PIEZOMETER -A,B,C,etc. 21/4/83 22/4/83 25/4/83 26/4/83 27/4/83 28/4/83 29/4/83 30/4/83 

D-1 1" ¢ PVC Standpipe 606.5 606.4 606.4 606.2 606.4 606.1 606.1 606.3 

D-2 1" ¢ PVC Standpipe 608.1 608.0 608.0 607.9 607.8 607.9 607.6 607.9 

D-3 1" ¢ PVC Standpipe 579.1 581.1 - 590.7 593.2 596.4 598.1 599.7 

D-3A 1" ¢ PVC Standpipe 607.5 
Dry to - 608.5 608.6 608.6 608.6 608.7 607.5 

D-4 J." ¢ PVC Standpipe 606.1 608.0 - 607.1 607.3 607.4 602.4 607.3 

D-5 1" ¢ PVC Standpipe - - - 607.8 608.1 608.1 608.2 608.4 

D-6 1" ¢ PVC Standpipe - - - 578.5 579.0 579.8 580.4 580.8 

D-6A 1" ¢ PVC Standpipe - - - Dry to Dry to 
606.3 606.9 607 .o 605.7 605.7 

D-7 1" ¢ PVC Standpipe - - - - 605.4 605.9 606.1 606.3 

D-8 1" ¢ PVC Standpipe - - - - - 605.3 604.4 604.3 

D-BA 1" ¢ PVC Standpipe - - - - - Dry Dry Dry 

Golder Associates 

JOB No. _§}L"'Q~2:.1 

01/5/83 02/5/83 03/5/83 

606.3 606.4 606.6 

607.9 - -

601.1 602.3 602.9 

609.0 609.0 609.2 

608.0 609.0 609.4 

608.6 608.8 608.9 

581.5 583.2 585.1 

607.5 607.9 608.2 

606.5 606.8 606.6 

604.4 604.1 604.2 

Dry Dry 605.3 

:;l 
tJj 
!:""' 

"' 
f-' 



FORM G.A.-F.-4 

BOREHOLE OPEN HOLE, STANDPIPE, 
No. PIEZOMETER-A,B,C,etc. 

D-1 628.4' 

D-2 627.9' 

D-3 627.1' 

D-3A 627.0' 

D-4 626.0' 

D-5 625.4' 

D-6 626.4' 

D-6A 626.2' 

D-7 620.0' 

DB 620.0' 

D-BA 619.9' 

RECORD OF WATER LEVEL READINGS 

DATE OF READING (DAY/MONTH/YEAR) 

10/5/8' 11/5/83 12/5/83 13/5/83 25L5/83 01/6/83 02/6/83 

606.7 606.6 606.6 608.5 606.6 606.5 . 606.4 

608.1 60B.1 608.0 508.0 60B.O 607.9 607.9 

605.3 605.7 605.6 605.4 607.3 607.1 607.2 

609.6 609.7 609.6 609.6 609.7 609.6 609.7 

60B.2 60B.O 608.1 608.1 607.9 607.6 607.8 

60B.2 60B.5 608.4 60B.3 608.6 607.9 60B.3 

595.1 596.4 595.7 595.B 605.2 606.0 606.3 

610.0 610.2 610.0 609.9 611.4 611.6 612.0 

606.2 606.1 606.1 606.1 606.3 606.1 606.0 

604.0 604.0 604.0 603.9 604.3 604.2 604.0 

605.7 605.9 605.8 605.7 607.1 607.5 607.6 
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LIST OF ABBREVIATIONS 

The abbreviation commonly employed on each "Record of Borehole," on the figures and in the text 
of the report, are as follows: 

I. SAMPLE TYPES 

AS auger sample 
cs chunk sample 
DO drive open 
DS Denison type sample 
FS foil sample 
RC rock core 
ST slotted tube 
TO thin-walled, open 
TP thin-walled, piston 
ws wash sample 

II. PENETRATION RESISTANCES 

Dynamic Penetration Resistance: 
The number of blows by a 63.5 kg (140 !b) 
hammer dropped 760 mm (30 in.) to drive 
uncased a 50 mm (2 in.) diameter, 60" cone 
attached to "A" size drill rods for a distance 
of 0.3 m (12 in.). 

Standard Penetration Resistance, N: 
The number of blows by a 63.5 kg (140 !b) 
hammer dropped 760 mm (30 in.) required 
to drive a 50 mm (2 in.) drive open sampler 
for a distance of 0.3 m (12 in.). 

WH sampler advanced by static weight-­
weight, hammer 

PH sampler advanced by pressure~pressure, 
hydraulic 

PM sampler advanced by pressure~pressure, 
manual 

NOTES: 

III. SOIL DESCRIPTION 

(a) Cohesionless Soils 'N' 

Relative Density 

Very loose 
Loose 

Blows/0.30m 
or Blows I ft. 

Compact 
Dense 
Very dense 

(b) Cohesive Soils 

Consistency kPa 

Very soft 0 to 12 
Soft 12 to 25 
Firm 25 to 50 

0 to 4 
4to 10 

10 to 30 
30 to 50 
over 50 

'Cu' 
psf. 

0 to 250 
250 to 500 
500 to 1000 

Stiff 50 to 100 1000 to 2000 
Very stiff 100 to 200 
Hard over 200 

IV. SOIL TESTS 

C consolidation test 
H hydrometer analysis 
M sieve analysis 

2000 to 4000 
over 4000 

M H combined analysis, sieve and hydrometer' 
Q undrained triaxial' 
R consolidated undrained triaxial' 
S drained triaxial 
U unconfined compression 
V field vane test 

'Combined analyses when 5 to 95 per cent of the material passes the No. 200 sieve. 
'Undrained triaxial tests in which pore pressures are measured are shown as Q or R. 
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LIST OF SYMBOLS 

I. GENERAL 

.. = 3.1416 

e = base of natural logarithms 2. 7183 
log, a or In a, natural logarithm of a 
log,. a or log a, logarithm of a to base lO 

I time 

g acceleration due to gravity 
V volume 
W weight 

M moment 
F factor of safety 

II. STRESS AND STRAIN 

" pore pressure 

" normal stress 

u' normal effective stress (u is also used) 

T shear stress 

• linear strain ... shear strain 

v Poisson's ratio (p. is also used) 

E modulus of linear deformation (Young's 
modulus) 

G modulus of shear deformation 
K modulus of compressibility 

~ coefficient of viscosity 

(b) Consistency 

w, liquid limit 
Wr plastic limit 

I P plasticity index 
w8 shrinkage limi.t 
h liquidity index= (w- Wp)/Ir 

I 0 consistency index= (wL- w)/Ir 

erna:r: void ratio in loosest state 

em1n void ratio in densest state 

D, relative density = (e,..,- e)/(e,..,- e,.,.) 

(c) Permeability 

h hydraulic head or potential 

q rate of discharge 
v velocity of flow 
i hydraulic gradient 

k coefficient of permeability 
j seepage force per unit volume 

(d) Consolidation (one-dimensional) 

m~ coefficient of volume change 
= -!J.e/ (l+e)!J.u' 

CG compression index = -tlef tllogJo u' 

c~ coefficient of consolidation 

T, time factor = c,t/d' (d, drainage path) 

U degree of consolidation 

III. SOIL PROPERTIES (e) Shear strength 

(a) Unit weight 

-y unit weight of soil (bulk density) 

-y, unit weight of solid particles 
'Yw unit weight of water 
'I• unit dry weight of soil (dry density) 

'Y' unit weight of submerg~d St:J!i 

G, specific gravity of solid particles G,=-y,/-y. 

e ' void ratio 
n porosity 
w water content 

S, degree of saturation 

Tf 

c' 

<!>' 

p. 

S, 

shear strength 

effective cohesion l 
intercept in terms of effective 

effective angle of stress 
shearing resist~ r1 = c' + a' tan t~;J' 

ance, or friction 

apparent cohesion*) 
apparent angle of in terms of total stress 

shearing resist~ r1 = c, + a tan t/:Ju 
ance, or friction 

coefficient of friction 
sensitivity 

*For the case of a saturated cohesive soil, </>. = 0 and the undrained shear strength <1 = '• is taken 
as half the undrained compressive strength. 
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RECORD OF BOREHOLE 0-1 

LOC ATION See Figure z BORING DATE APRIL 19 J 1~83 DATUM M . S . L . 

SAMPLER HAMMER WEIGHT 140 lb. DROP ~o i n . PENETRATION TEST HAMMER WEIGHT OROP 

ELEV 'N. 
DEPTH 

(.2.8.4 
o .o 
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DII...E C.~EST 

!:>TI FF To YE.~Y STIFF 
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RECORD OF BOREHOLE D-2 

LOCATION See Figure z. BORING DATE APRIL z.o, 1983 DATUM M."S.L. 

SAMPLER HAMMER WEIGHT 140 lb.OROP 30i"· PENETRATION TEST HAMMER WEIGHT DROP 
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J: .... 
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RECORD OF BOREHOLE D-3 

LOCATION See F igu re z.. BORING DATE APRIL.. Z.O 1 1 ~ 8 '3 DAT UM M . S . L . 
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c:;e.ou,. 

_1 

~ 

SAND 

PI E"Z.o!'<I€TER--' 

\f'IATEit t..E:'IEL. 
IN P I EZ.OME'T~~ 
AT E.L..E.V. €,0') .'3 
O W MA'I 10, 1q S:!o 
ELEV. 6 o 7.l.++. L..:..:, 
p ti. .JUN£ 2. 1 1qB3 I , 1 1 1 1 1 1 ( t ' Percent aJCiol strain at fai I u re I 

DRAWN D tvl --------------
CHECKED J f.) · J 

_______ _ ..,. __ VERTI CAL SCALE 
I I ~~ c.H T o 5 FEE T Golder Associates 



Form G. A. -D- 1 
Pro jec t No. 8 -~ • - • Q 8 c, 1 

~- ----- ------

RECORD OF BOREHOLE 0-3A 

LOCATION Sel' Figure BORING DATE AP~IL 2 I I 19S3 DATUM M .s. L . 

SAMPLER HAMMER WEIGHT 14o lb . DROP 3o '" · PENETRATION TEST HAMMER WEIGHT - DROP -

0 
0 
:r 
1-
Iii 
,; 
C) 
z 
a: 
0 
CD 

~ 
uJ 

~ 
Q{ s 
uJ 9 
\!) .J 
::> 0 
<t :I: 

Ol ~ w <t :s 0 
0 . 

Q.. ~ 

lfl 
ro 

SOIL PROFILE SAMPLES 

ELEV 'N. DESCRIPTION 
DEPTH 

(,. Z.1 . 3 1 D I 1<. E. c R.. E.'S> T 
o .o 

( 0 I "-E FILL.) 

6ro.S 

1-
0 
..1 a:: 
(l. Iii 
t-= 
cr 

CD 
~ 

a:: :::> 
1-
(/) 

z 

Ill c 
Ul 
.J 
n. 

/. 

l 
~ 
v1 
z 
J 

1~- 5 

SILTY C:LA.Y 1k 
(DESICCATeD C2UST~ ~ 

6 o&. 8 
z.o. s I END CF- HOLE 

....... w (/) 
(l. ~ 
~ 9 1-

m 

DYNAMIC PENETRATION '• . COEFFICIENT OF PERMEABILITY, I ~ 

z RESISTANCE, BLOWS/ (' k., CM. I SEC . 
' 

0 
., ·-- lx iO lxiO lxiO lxiO 

-Iii 
1-..J 
ctcr SHEAR STRENGTH WATER CONTENT, PERCENT 
>u NAT. V. • + Q.-• 
Iii en Cu. 

REMV. · . u.-o 
Wp ~ ,L 

.J I 
Iii 

G? o 

6 25 r----T----+----r----r----r--~~--4---~~--~--~ 

6 20 

6 15 

b\0 

6o5 

Goo L---~----4---~----~--~~--~----r----t----t---~ 

0 

1---..L.---L---------....L.-.....&...-.L-.....J--'----l" t' Percent axial strain at fai I ure 

VERTICAL SCALE 

1 IN C H To S FE.E"T Golder Associates 

C) 

..IZ 
ct-
zti; 
O~.i~ 
El-
o . 
om 
ctct 

..1 

PIEZOMETER 
OR 

STANDPIPE 

INSTAL L ATION 

PltoTEc.TIVE P IP?. 
AND C.AP 

GQ.O\)NO 7 
sua. FA c:.E. 

CEMENT­
lnN'TON ITE __, 
G IZ.oul 

SAND---- ' 
F 1 L.oE./C: 

P1E:t.oM£Tclt -' · 

~ 

L 

W A"TEOE:.. LEVEL IN 
PIEZO M€TEE:. AT 
E L EV . ~09 .6 ON 
lv\Aii! C. H 10 1198" 
El.N . (;0 9 .7 oN 
~Ut-IE 2., 19S3 

DRAWN D.fv'l . -- ------------
CHECKED . .::1 • ,· --------- --





Form G.A.-D-1. 
Pro j ect No. ~~-!...::-L~§_;) ___ _ 

RECORD OF BOREHOLE D-5 

LOCATION See Figure l. BORING DATE AP~IL Z.Z. 1 19 8 3 DATUM M .S. L . 

SAMPL ER HAMMER WEIGHT t4o lb. DROP 3 0 i " . PENETRATION TEST HAMMER WEIGHT DROP 

SOIL PROFI LE SAMPLES DYNAMIC PENETRATION ' - COEFFICIENT OF PERMEABILITY, I 0 -
0 RESISTANCE, BLOWS/ c,:- k., CM. I SEC. 

C) 

::r: z ..JZ PIEZOMETER 

1- 1- 0 ·~ 
<(-

..... --- lx iO lxiO lxiO lxiO zl- OR 
w 0 - w 
:::;! ..J 0: 

IL 1-..J 0~ STANDPIPE 
' ELEV'N. 

Q. 1&.1 1&.1 Cl) 
<(<( SHEAR STRENGTH WATER CONTENT,PERCENT E .... 

C) DESCRIPTION ...,.: Ill Q. ~ >u NAT. V. - + Q.-• INSTALLATION 
z 

DEPTH <( ~ >- Wen Cu. lb/~!fri=t . Wp ~ w~ a . 
a: 0: :::> 1- 9 ..J REMV.-. u.-o I I oa:a 
0 I 1- z Ill 1&.1 

<(<( 

Ill Cl) Soc 1090 15<;>0 2.090 I? 2<;:> 39 40 ..J 

f:,~O 

I I I I I I I I I I I I 
f'lDTEt:.TIYii. PIPE 

A N D CAP-
.. ~IJND 

<ZS.41 DI KE c.~E.ST L l I 16L5 I I I I I I I I I I I I1S.URFAC.E 7 

0 .0 

z" I IZ 0 
t>.o . " ILEMENT-

BENTONrTE 

STIFF 6REY BIZ.oWN 10 0 it G ROUT 
II -

S ll..,.Y C.LAY OC:.C.A.S. 62..0 
~ 

TRAC.Es 0 1= S.O.ND 
~ 

Ar-lD C-.RAV E.L 
iJ 

(t> I ~E Fr l.l.) ~ + \D 
,..: 
~ 
II 

~drHI~,s I I I I I I I I .:I I I lJ 
I 
UJ 
1-

Ci V' Z'' 1 11 I I I I I I I I - IO 
U) 

~ 
D.O. 

\'l 
::> 
4. 

_J 

...J 
0 

I I I c;IO 
I I Ea I + . I -

::z:. 
ti 
w 

~ ~ ~ 3 " I I I I I I I I I I I I I I ~ .,_ 
0 

0- 0 T:W. f'H 

c -
~ I f,OS I 

I I I I I I - IO 

604.4 
Z.l.o 

3" PH t- r. 

ISTIFF To vE.R.V ~IFF t{' 
T. W :fl I SAND 

t- e.Acle:FIL.L 
MOTTLED blEY 81PWN 
S I L"TY C.LA~STI NC.T 

lei 

1-!0iti'Z.ON T PH c ...fl. .,_MH 
l.AMIN,._.,. lO~S10<cAS . 

,, -
I='INE SAN.D PA2. TIN6S 6oo ~ I PIE:ZPMETE~ ......... 

(DESICCATED CRUST) 
~ 

ls9?.4 
~ + 1 

~ 

2 6 .0 F=l ~M To STIFF 
'<f 

~EV- BROV.."-1 Sli-:TY Z'' 
IIi 12 I s~'~ ,q 

C.L.A.Y, LAMINATED 7 
~,..., ~ .. 

(LAC.us-nrNE c..LAY D.o . 
s~ s 

II 
~ 

. .. 
'50 .S E..~D O F HO LE W A I E R.. L-E."tE.L 

IN P IEZ.OMETE R.. AT 
Et..E.Y. 6 08 . 2.. ON 
M ..... 'f 10 11982.. . 

r LE..V . 6o6 ·~ O'N 

I I I I I I I 
u NE Z. 1 1~8 '3 . 

I I I I 
513 o 

-0-

1 I I I I I I I l"t' Percent axial strain at failure 

DRAWN D.IVJ . --------------
VERTICAL SCALE 
I I N C H T o S f=E..E."T 

CHECKED .:10 --- --- --··--Golder Associates 



8~ _ oB~ 
t-'toject NO. 

Form G.A.-D-1. 

RECORD OF BOREHOLE 0-6 

LOCATION S•• Figure z BORING DATE APRIL ZZ To 2.5 1 '"83 DATUM M.S. L . 

SAMPLER HAMMER WEIGHT 140 lb. DROP ~Oin . 

0 
0 
J: ... 
w 
~ 
(!) 

z 
cr 
0 
CD 

IELEV'N. 
DEPTH 

SOIL PROFILE 

DESCRIPTION 

I'-Zl,.4 I Dr IC.E C.RE:.ST 
00 

... g 
11. 
.__.: 
c:r 
Q: 

!i; 

SAMPLES 

..,: 
u. 

a: ' w w (I) 

Ill 11. 3t 
::! >- 9 
:::> 1- CD z 

z 
~w 
~--~ 
c:rc:r 
>o 
Iii (I) 
~ 
w 

H z"l I 62.5 I I I IS 
~D.o. 

"E'-Y STIFF c:;.~e:y 
BRoWN 51L.TY <:I.AY 
TRAC.E.S oF SAND 
AND GRAVEL.. 

(t>l IC.E. FILL) 

2 I II I IS 
1--

1--

TWI PH 

bZ.O 

~
"3" 

z." l is I 6 IS 
~O.o. 

5 

~~~~~~n=~~=4~~ 
~ 0z.~l3o ~ .0 

r.L 

~ 5 
J 0 7 
{ j 
oL 0 
uJ :X: 

~~~ 
Q 

i\o 
1597 . 4 

zq_ o 
' 10 I I t 

14 

b 

'-I D 

6 0S 

600 

PENETRATION TEST HAMMER WEIGHT DROP 

I I COEFFICIENT OF PERMEABILITY, I I ~ 
k., CM./ SEC. ~ z 

c:r-
lxiO lxiO lxiO lxiO zt; 

I I I I I I I I 0 LLI 

E ... 

'·;:-
' .... ---

DYNAMIC PENETRATION 
RESISTANCE, BL.DWS/ 

SHEAR STRENGTH NAT. V .• + Q. • e 
Cu. lb.I~H- REM.V.·. U.·O 

rooo ospo Zooo 5po , 

E9 

$ 

+ 

~'z~ 
+t-

;>3ooc 

+ 
(cd.u~.o t-~or TuRN) 

WATER CONTENT,PERCENT 
Wp ~ WL 
I I 

IO z_o "30 ~0 

0 

0 

"' 'r 

t-, v-

0 

0 

..__, 

0 

0-
olll 
c:rc:r 
~ 

~H 

1- MH 

-----+~E 
I
FIRM GRE.Y - 8RDWt-J 
SILTY4::L.A.V -
L-AMINATED 

(LAW~Tf:INe CI."'Y) 
S95L---~--~--~--~--t---r---r---t---r---, 

12.'l_Z .4 
34. o 

IS7S.C) 

FIRM "To S TIFF= ~RE.'f 
SIL-TY C:LA.Y SoMe 
S .o.t-JD I TRAcE b fiAI/El 

(Tl L.L) 

~fit 15 

Yt-
,z 13" IPH 

~ l-- TVV 

~· 

Hz• 
I'31Do 18 f- - -

-
14 I ,, I It 

59o 
Eli+ 

5 85 

58 o 

I I 5o.'5j END OF 1-!0l..E j j j j I l•'t' P.rcent axial strain at failure 

0 

lo 

0 

PIEZOMETER 
OR 

STANDPIPE 

INSTALLATION 

IYIU:>l~t.S"-TNE ~ 
PIPE .NO CAP & 

CEMa.tT" 
&EN1bN tle--­
(;.I.OUT 

s .. l'.jo - - -of 
8 A C:X.F" I L.L 

Pl~u:>METE.R.+ 

VVA"T~ LE.II€L. 
IN PIEtoMETE~ u·· 
AT E.l.E.V.S95-I . ·. 

~
N MAY 10, ''f>~ .. 

LEV . 6o6 .~.ft.Oio.l 
..lUNE '2. 11983 

DRAWN D .M . --------------
CHECKED J ·\ ·------- --·--VERTICAL SCALE 

I INCH To '3 FE.E."t Golder Associates 



F orm G. A.-D-1. 
Project No. :::<3 • '.:>8.9 ------------

RECORD OF BOREHOLE 0- Sa 

LOCATION Sel' Figure Z BORING DATE APRIL 25 1 '" S3 DATUM M . S . L . 

SAMPLER HAMMER WEIGHT \ 40 lb. DROP 3o ;, . PENETRATION TEST HAMMER WE IGHT DROP 

SOIL PROFILE SAMPLES DYNAMIC PENETRATION ' -0 -
0 RESISTANCE, BL.DWS/ .-

z ( 

J: 
\ 

..... ..... 0 
.... ... -.. 

w 0 ~ -w 
~ ....J a: 

' 
..... _, 

C) ELEV'N. 
a.. w "' VI <let SHEAR STRENGTH 

z DESCRIPTION t-= CD a.. ~ >u NAT. V.- + Q.-• 
a: DEPTH ct 2 >- 9 IAIVI Cu. 

REM.V. •• u.-o 
0: :::> ..... _, 

0 ..... z CD "' m VI 

6'30 

I 16Z6 . 2. I Dl KE. CREST 
• 0 . 0 

625 

~I I 
l620 I 

I I I I QL \11 (Dr Jc.e FILL} 
uJ 
~ 3 ~ ::> g ~ <t 

_J t/l 
~ 0 

~I I I 6/5 I :t: 

~ ' ' ' ' 
2 

CL < 

~I I R>l I I I I I I I I 
1 ~. 

r - • 

<0 \0 

bOt · 2. 
I .o 

SIL"'TY C.l.A."Y bo6 · l 
m .o END O F ~OLE. 

605 

·~I I I I I 

I I I I I 
bO C 

-0 

I I I I I I I I l'"t" Percent axial strain at failure 

VE RTICAL SCALE 

I INC.H To ~ I=EET 
Golder Associates 

COEFFICIENT OF PERMEABILITY, I k., CM. I SEC. 

lxiO lxiO lxiO lxiO 

WATER CONTENT,PERCENT 
Wp 
I ~ ~L 

. 

I I I I 
. I 

I ' ' ~ 

I I I I I 

I I I I I 

I 

I 

I 

C) 

....JZ cr-
zl-
0~ E ..... 
o . 
om 
ctct _, 

PIEZOME TER 
OR 

STANDPIPE 

INSTALLATION 

f'RoTEC..Tl V E. P IP E 
AND C.A P 

<&llOUNI> 
svll~C.C 7 

I CEMENT -
BENTONITE. 
GR.oUT 

ISAt-.10- -
8AC.ICFt L L ~ 

I'I EZ.Ot-I ETER. 

WATE !t. L EVEL I N 
PI E'Z.OMETER AT 
ELEV. bl o .oH . 
ON MA'f 10 1 •'1S3 
ELE.v. Gl 2 .Oft.O N 

I-'""" z., o9>B. 

DRAWN ______ t;)_.M_._ __ _ 

CHECKED __ _ [~--- · --



Form G. A.-D - I. 
Project No. 831 - I 0 8~ ·-- ---- ------

RECORD OF BOREHOLE 0-7 

L OCATION See Figure Z BORING DATE AP~IL l. S T'o z.c:; 1 1q93 DATUM "-1.S.L. . 

SAM PLER HAMMER WEIGHT 140 lb. DROP ~o in. PENETRATION TEST HAMMER WEIGHT DROP 

0 SOIL PROFILE SAMPLES 
0 
:z: 
~ ~ 
UJ 9 

.... 
~ Q: 

.. 
a. UJ w ...... 

C) ELEV'N. Ill 
z DESCRIPTION t-= CD a. ~ 
a: DEPTH <r ::! >- 9 Q: ::> ~ 
0 ~ z CD 
Ill Ill 

~z.o.O I .D 1 K.E. cRES'T 
oo.o 

Hz.'' 
I 1 I Do I 28 

t=" VEf!Y '>T I FF To HAtD 
c:;~fY S.R.OWN SIL.TY 
~LA.Y1 OC.C.ASIOI'lAL 
TULE.S oF SAND 
4ND 6tAVEL 

(PIJC£ FILL) 

2 i '' l~o 
~I 

~ 
UJ 

~ ~ 
~ ~ 608.5 
<{ J I ·S vE.It.Y STIFF ~RIC.Ba>w~ 

O /_ - 51L'TY":~~-I..Tii:.O~NI(. 
oJ <=-'7 · 0 ~~-
uJ :x: l-3 .o -
~ l 
0 4( 
~ -

0 

\!) 

IJ·.vJ 
Yt;.R.Y STt~F ToST IFF 
MoTTLED ' R.EY BRoW @ 
SILTY ~LAY , 

( DESICCA'TE.D ~RIJST . 

D \STINC.T HO li: IZ.ONTA n 
LAMINA TIONSJ OC.C.AS . . l·· 
F IN £ SAN D PAR.TINC:OS 

~~~----- . · 
2. ,. 0 

I=JR.M To STIFf= ~E)' 
&RoWN 91L'T'I CI.AY1 
LAMINATED oc.~S. 
FINE. SAND 

1
PA!aTINGS 

~ 

z 
0 
-UJ 
~..J 
<rc:r 
>u 
1£.1111 
..J 
UJ 

62S 

GZ.O 

615 

610 

6o S 

600 

DYNAMIC PENETRATION .... .. 
RESI~TANCE,BLOWS/ l 

' ' ...... __ 

SHEAR STRENGTH 
NAT. V • + 0.·• Cu. I b /'S't) ~-t . 
REMV.·. u.-o 

5,oo tqoo t-:.po Zo,oo 

Ef>l I Z7~~ 

~ -+ 

COEFFICIENT OF PERMEABILITY, 
k.., CM./ SEC. 

IXIO lxiO lxiO lxiO 

WATER CONTENT, PERCENT 
Wp 
I ~ -,~ 

10 2<"'> 30 4D 

p 

I 
. , 0 

I I 
01 I I 

0 

0 

I C) 

..JZ 
c:r-
z~ 
olZ 
E~ 
Q. 
olD 
<r<l 

..J 

~ 
::1 
v -... 

.A 

~ 

~ 111\H 

PIEZOMETER 
OR 

STANDPIPE 

INSTALLATION 

'CEMENT-
SFJ-ITOMIT'E. 
CRouT-

SAND --------+ 
t3AO::.FI L..L 

I· 

Pt£7..0M E..TtS~+ 

(LALIJS ...... E CLAY) Z." I 
8 DO 8 595 ~----+------+-----+------+----~------4----~r----~------+-----; L:........:.... 

25 .S I E.ND OF 1-!0LE. 

-590 

-0-

1 I I I I I I I l''t' Percent axial strain at failure 

VERTI CAL SCAL.E 

I INC.H To ':::> FEEl Golder Associates 

WATE.f2. LEVEL I N 
PJE!.OMI?TEg AT 
Eu:v. Go&. 2. o N 
MAY 10 I tq B3 
ELE.V. 6o6.o .f+. 0 "-1 
..jUNE Z..J\~8'3 . 

DRAWN D M --------------
CHECKED ___ ..!_.L --··--



, 

F·orm G A .-D- 1 Project No. --~5 1 -I OO'J ----------

RECORD OF BOREHOLE o-a 
L OCATION See Figure Z. BORING DATE AP~IL 26 To 2..7, 1983 DATUM tvt .S .L. 

SAMPLER HAMMER WEIGHT /40 /b. DROP ~0 inS . PENETRATION TEST HAMMER WEIGHT DROP 

0 
0 
:t ... 
~ 

:E 
I!) 
z 
Ci 
0 
(I) 

oJ 
UJ 

" ::> 
~ I :i 

r,[ ~ 
U) <( 

3 -
0 Q 
tl.. . 

IELEV'N 
DEPTH 

f,Z.O.o 
0 .0 

l~o9 . o 

.~ -59£.:;. 0 
~. zs.o 

lses.o 
3Z . o 

SOIL PROFILE 

DESCRIPTION 

Dl KE. c~es• 

STIFf" To "-~E~Y <5Til=F 
bR.ef B~WN 1 Sli...TY 

lcLAY (DIKE F=IL.l-) 

... 
9 
a.. 
._; 
<t 
0:: 

t; 

SAMPLES 

.._;.. 
..... 0:: ..... 

1&.1 1&.1 Cl) 
(I) a.. ~ 
:l >- 9 
::::> ... Ill z 

1-lo~o~IIZ 
t= 

kb1: 
,, lq 

1---
1
3" 

3 ro lft-1 

t:l Z." l iS 
1. 1 ~D.O . 

~. . 

"VE~y STIFF To HARD ~ 
r-;RE'f 8£.oW~ SIL.TY 
CLAY DtSrtNC::.T 
HOii:.IWNTAL 
L.AM INATIONS

1
0CLAS. · i 

FI N E 'SA.NO PAiTIN&S 

'DESI'-Uio.TEO C~UST 

FIRM To ~"TIFF G.U:Y . I 
e.~N SIL.TY C\.AY 
L.AMINAIE.O 10c:.c.AS.' (.;\ 
l=tNE SA-NO P~I~S ~ 
(L.AC.USTRINE C:LAY) lrl 

STIFF To"ERY<.>TiFF 
GR6Y 511.-TY C.I.AY 

WITH SAND1 T llAC.E. ~ 
GIU!oVE L (TILL.} /,, 

I, 

PH 

8 

tl'' 7 

t1T.~·.-, Pl-l 

L 

I I I I I l ~w·118 
574.5 I I IZ D.O. 

4S. S END OF HOLE. 

z 
~1&.1 
... ...J 
<tcr 
>u 
I&JCI) 
...J 

I I COEFFICIENT OF PERMEABILITY, I I ~ k., CM./ SEC. ...J z 
cr-

lxiO lxiO llciO lxiO z~ 
f I 1 1 I I I I ow 

E._ 

DYNAMIC PENETRATION '--, 
RESISTANCE,BL..OWS/ ( 

\ ""'·- ... 

1&.1 

f::,Zo 

615 

'IC 

SHEAR STRENGTH NAT. V.- + 0.-e 
Cu. lb/S9f.-+"t. REMV. •• U.-0 

'5oo looo tSoo 2ooo 

WATER CONTENT,PERCENT 
Wp ~ WL 
I I 

IO 20 ?O 4,0 

G 

I I I I I I I 9 I I I 
Ee + 

0 

bOS I I (I) I I I ~515 -1 I I I I I 
1\ 

6oo I I I I I I I I 0 I 1 1 

$ 31~J-
s 9s ~ I I I I I I I I I I 

0 

s9c I I I I I I I I ~ I I 

S8s f'l 

seo I I I I I I I I I I I 

575 I I . I I I I 1 °1 1 1 1 

-0 

a. 
alii 
<t<f 

...J 

MH 

PIEZOMETER 
OR 

STANDPIPE 

INSTALLATION 

~c:;TE.C."TIVE PIPe 
AND C:AP 

<;;IU)IJND 
StJRF.ACE 7 

(.E.MENT­
BENToNITE. 
GIWUI-

:SAN 0 -----'" 
SAC.~F I LL 

PlEU>METER-i-

I· 

I I I I I I I I l"t' Percent axial strain at failure 

a...;._ 

WATER LEVEL IN 
PIE'Z.oMEIER. AI 
ELE.V. '-04.0+f O N 
MAY 10 1 1qe3 AIJD 
.JuNE. 2.. 1 198'3 

DRAWN D .M . --------------
CHECKED .J ·---------·--

VERTICAL SCALE 
t (IJCI-\ TO S FE.E.T Golder Associates 



Form G. A.- 0 -1. 
Project No. P3 1-I08<] .. ______ ------

RECORD OF BOREHOLE D-BA 

L OCATION See Figure ~ BORING DATE APR l L 2. 7 1 I q ~ 3 DATUM "-"· S. L. 

SAMPLER HAMMER WEIGHT 140 lb. DROP '3o i,., . PENETRATION TEST HAMMER WEIGHT DROP 

0 SOIL PROF! LE SAMPLES DYNAMIC PENETRATION '• - COEFFICIENT OF PERMEABILITY, I ~ C> 
0 RESISTANCE,BLDWS/ (' k., CM. I SEC. 
J: z ' 

...JZ PIEZOMETER 
~ 1- 0 ' ............. ct-

ILl 0 1- -ILl lxiO lxiO lxiO lxiO zt; OR 

~ ...J a: u. 1-...J ....... 
OLLI STANDPIPE 

ELEV'N. 
a. ILl w VI <fct SHEAR STRENGTH WATER CONTENT,PERCENT E .... C> DESCRIPTION CD a. >u NAT. V. • + 0.·• INSTALLATION z t-= ~ 

0: DEPTH <I ~ >- 9 Wen Cu. 
REM.V. • $ u.-o 

,p 
~ WL o. 

a: :::> 1- ...J I olD 
0 1- z CD ILl 

ct<t 
CD VI ...J 

t.Z5 

f!«>IEC.TlVE PIPE. 
AND CAP-
6lolJND 

I" I Dl"-.E C~EST <:;.Z.o I I I I I I I I I 'SUtFAc.£ i 
o . o 

ail 
~ 

r:ll 

CE.MEI\IT-

\JJ ~ Ollt.l! FILL 

i!>ENTONITe 

-.!) 0 
al 

::> -1 
I I GIS 

61tOIJT 

-1 
w 

.( 0 
..J 
~ 

:X: L' 
oL 
UJ ~ 

~ 

~ 
~ 

If! 
a z I I I I 

~ 

I I I 
c 

:::> 
I I 

biO 

·I 1 s.ANO 
3AC:.KFILL. 

~ 608.9 
11-0 I I I I I I I I I I I I PJE't.OM£"TE.,IZ~ 

SILTY <:.L.A.Y 

boS I 
I I I l6o4.4 
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HYDROGEOLOGIC INVESTIGATION 

Preliminary Data Summary 
Northern Ohio Treatment Facili ty 

Vickery, Ohio 

Chemical Waste Management , Inc. 
3956 State Route 412 
Vickery, Oh io 43464 

Attention: Mr. Gary Brown 

Laboratory Job No . 33767 

March 21, 1983 

Report No. T-20135 
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CluEing .i:abo'ta.lo'fiL1, .One. 



BOWSER-MORNER Testing Laboratories, Inc . 

TOLEDO DISTRICT 122 S. St. Clair St. 

Chemical Waste Management, Inc . 
3956 State Route 412 
Vickery, Ohio 43464 

Attention : Mr . Gary Brown 

Gentlemen : 

Founded 1911 

P.O . Box 838 Toledo. Ohio 43696 419 / 255-8200 

March 21, 1983 

RE: Hydrogeologic Investigation 
Preliminary Data Summary 
Northern Ohio Treatment Facility 
Vickery , Ohio 
Laboratory Job No . 33767 

The following report consists of a series of appendices which contain 
accumulated data from the above referenced study of the site in Vickery , 
Ohio . The hydrogeologic study and site assessment was performed in accor­
dance with the special terms and conditions set forth by the Hazardous 
Waste Facilities Approval Board in the Site Facility Permit issued December 
19 , 1981. The data contained in this report is the result of that study. 
This report is intended to be an addendum to a preliminary hydrogeologic 
analysis and site assessment which has been prepared for the site. The 
data contained in this report verifies the conclusions reached in the pre­
liminary site assessment report . 

It is planned to eventually assimilate this data into a final report 
which will describe the hydrogeologic conditions at the site and which will 
assess the site as a hazardous waste disposal facility . At the present 
time additional work is being recommended in order to be able to finalize 
the site assessment portion of the project . 

If there are any questions or if we can be of further service, pl ease 
contact us . 

JRH : jl 
1c-Donald McCombs 
lc-Ron Shawl 

Respectfully submitted , 
BOWSER=M,ORNE~~)' I~C . 

1 A. ~J; r-vrJd-r/~ 
1~ . Richard Hoppenjans, P.E . 
Chief Engineer 

5~l~ I< ~-vp~. 
Julie K. Kampa , Geologist 

420 Davis Ave. P.O. Box 5 1 Dayton, Ohio 45401 

Route 8 West P .0. Bo x 636 Maysville , Kentucky 41056 

51 3/ 253-8805 

606/ 564-5508 
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FIELD AND LABORATORY DATA 



LOG OF BORING NO. 1 

NORTHERN OHIO TREATHENT FACILITY - VICKERY, OHIO 

BORING LOCATIO~c As shown on boring location plan DATE STARTED: 10-13-82 

SURFACE ELEVATION: 602' DATE COMPLETED: 
10-14-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N"BLOWS 
NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

0.0' Topsoil 
-0.5' 
- Hard brown silt and clay, some sand, 1A 1.0- 2.5 15-16-17 33 
- trace of organic, damp 

-

s• 1C 4.0- 6.0 24" 
-6.0' 
- Very stiff brown and gray silt, some 2A 6.0- 7.5 7- 8-15 23 
- 8.5' ~lay ,trace~ of sand and grayel ;.f!lois t 

- Stiff gray silt and clay, trace of 
- sand, moist 

3A 9.0-10.5 3- 6- 5 11 10' 
""'-'--

f--
f--
I-

2C 12.0-14.0 18" 

I- (Becomes soft with 3" 1vet brown sil_t 

~ and sand layer at 14.0') 4A 14.0-15.5 2- 2- 2 4 

I-

I-

f--

'zo• SA 19.0-20.5 
1--

2- 2- 2 4 

I-

I-

I-

- 25.0' 
(Becomes medium stiff at 24.0') 

6A 24.0-25.5 2- 3- 3 6 

- Stiff gray clay, some silt, traces 
- of sand and gravel, damp 

-
-

~ 7A 29.0-30.5 3- 5- 6 11 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: 43. 0' (beav)C) X A. SPLIT SPOON --TECHNICIAN: TA and RF 39.0' 
COMPLETION DEPTH: X 8. NX wire 

JOB NO.: 33767 (j 1) DEPTH AFTER: 
24 HAS? • J 

1 
_x___ c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES, INC. 

2Bl5 A - 1 



2815 

LOG OF BORING NO. 1 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-13-82 

SURFACE ELEVATION: 602' DATECOMPLETED: lO-l4- 82 

STRATUM 

30' 
-'----

-

-

-

-
_12_'_ 

36.0' -

-

-
-

...4.()..'_ 

f­

f­

r--

DESCRIPTION OF MATERIAL 

Hard gray silt, some clay, some 
sand, trace of gravel, moist 

SAMPLE 
NO. & 
TYPE 

3C 

8A 

9A 

lOA 

SAMPLE 
DEPTH 

34.0-36.0 

36.0-37.5 

39.0-40.5 

44.0 r- 44.0' 
~ Hard gray shaley dolomite 

r-
~ 

-

-
-
-
-
...s.s.:_ 

-

-

-

6o• 
--"-"---

METHOD: Hollow Auger 

TECHNICIAN: TA and RF 

JOB NO.: 33767 (jl) 

lB 

2B 

44.0-49.0 

49.0-59.0 

X 
X 

WATER ')BSERVATIONS 

INITIAL DEPTH :43" Q T (heavy) 

39.0' 
COMPLETION DEPTH: _ _:_..:._:~-,c,--

24 7. 3' 
DEPTH AFTER: HAS. 

X 

A - 2 

BLOWS PER 
6" ON 

SAMPLER 

6-18-29 

66-34/2" 

100/0" 

TYPE SAMPLER: 

"N''BLOWS 
/FT. OR 

CORE REC. 

24" 

47 

100+ 

100+ 

55" 

90 II 

A. SPLIT SPOON 

NX wire 
B. 

C. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 



2815 

LOG OF BORING NO. 1 - continued 

NORTHZRN OHIO TREATHENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan OATE STARTED: 10-13-82 

SURFACE ELEVATION: 602' DATE COMPLETED:l0-14-82 

STRATUM 

60' r=-
r-­
r-­
r--
1-
r---­
r-­
r-­
r-­
'-

r--
-

-

-

-

-
-

-

-

-

-
-
-

-

r-­

r-­
r--
1-
r--
1-
r--

METHOD: 

TECHNICIAN: 

JOB NO.: 

DESCRIPTION OF MATERIAL SAMPLE 
NO. & 
TYPE 

3B 

SAMPLE 
DEPTH 

59.0-64.0 

Bottom of boring at 64.0' 

Hollow Auger 

TA and RF 

33767 (j 1) 

WATER OBSERVATIONS 

INITIAL DEPTH: 43. Q 
1 (heavy) 

39.0' 
COMPLETION DEPTH:------

DEPTH AFTER: 24 HRS. 7. 3' 

A - 3 

X --
X 
--

X 

BLOWS PER 
6" ON 

SAMPLER 

"N" BLOWS 
/FT. OR 

CORE REC. 

56" 

TYPE SAMPLER: 

A. SPLIT SPOON 

NX wire 
B. 

c. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 



ROCK CORE LOG 

Boring No. --------~1~-------------

Da t e Logged -~1=-1=---'1~--"8'-"2~- 558' Core Top Elevation ______________ __ 

201" 
Observer ______ ~J~K~K~------- Core Recovery ____________________ _ 

602
, 

Surface Elevation----"-"'""--

Silurian/Tymochtee member of Bass Islands Formation 
Age(s)/Formation(s) --------------~--------------------------------------------

44% TOTAL Rock Quality Des i gna t ion ( RQ D ) ----'-""------------------~----------------
5+ per foot 

TOTAL Fracture Frequency (FF) -------------------------------------------------

Depth(ft) Description 

Hard gray and white shale with gypsum, occasional 
44.0 voids with crystalline gypsum, occasional clastic 

zone. 

48.5 Hard gray and black shale, occasional voids lined 
with gypsum crystals. 

49.0 

52.1 Hard gray and \Vhite shale with gypsum, occasional 
voids. 

59.0 

64.0 Bottom of boring. 

A - 4 

Sample fRecoverv 

lB 55" 
RQD ~ 32% 

2B 90" 
RQD ~ 46% 
FF ~ 5/ft. 

3B 56" 
Rnn - S'lle 

FF ~ 5/ft. 

BOWSER-MORNER 
Testing Laboratories, Inc. 



LOG OF WELL NO. 1 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION' 

DATE INSTALLED: 

As shown on boring 
location plan. 
10-14-82 

SURFACE ELEVATION ' 

TOP OF PIPE ELEVATION: 
601. 3' 

603.04' 

TYPE OF PIEZOMETER' 1 1/4" SCH 40 1 1/4" x 3' 0.010 slot. 

DATE 
WATER SURFACE 

DEPTH (FT.) 

10-14-82 7.3 

10-14-82 6.4 * 
10-19-82 AM 8.5 

10-19-82 PM 7.4 

10-20-82 7.3 

1-19-83 5.68 

2-3-83 3.9 

* After 6 t ~urs. 

TECHNICIAN TA-RF 

JOB NO. 33767 (jl) 

WATER SURFACE 
ELEV. (FT.) 

595.7 

596.6 

594.5 

595.6 

595.7 

595.6 

597.4 

INSTALLATION 

DESCRIPTION 

Grout 

Bentonite 
Plug 

Bedrock 

Screen 

Botton of 
Boring 

Guard pipe with locking cap installed. 

A - 5 

DESCRIPTION 

DEPTH (FT.) 

r= 2.0' 
1.5' Pipe 

- 0.0 

--30.0' Est. 

--44.0' (Collar) 

-- 60.(} 

f::: ,_ 
i-

'-
63.0' 

64.0' 



LOG OF BORING NO. 2 

NORTHERN OHIO TREATHENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-11-82 

SURFACE ELEVATION: 609' DATE COMPLETED: 10-12-82 

STRATUM ~ DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO. & SAMPLE 6" ON /FT. OR 

I TYPE DEPTH SAMPLER CORE AEC. 

0.0' (FILL) Topsoil 
-0.5' 
- (FILL) Hard brown silt and clay, lA 1.0- 2.5 12-21-14 35 

traces - of sand, gravel and organic 
3.0' material, damp 

- Very stiff brmm and gray clay and 

5' silt, traces of sand and gravel, dam 2A 4. 0- 5.5 6- 8-11 19 
-
-

-
- lC 7.0- 9.0 24 11 

-
10' 3A 9. 0-10.5 6-11-12 23 
-
1--

1--

1--

1--
14.0' ) 4A 14.0-15.5 6- 5-10 15 15 0' (Becomes stiff at f---. 

Stiff brown and gray silt and clay, 
1-- trace of silt, r..vet 

1--
18.0' 

1-- Very stiff gray silt, some clay, 
1-- traces of sand and gravel, damp SA 19.0-20.5 7- 9-11 20 
~ 
I-
I-
1--

- 6A 24.0-25.5 6- 9-11 20 
.2.5..!.--

-
r-
~ 

~ 
(Becomes stiff at 29.5') 

7A 29.0-30.5 3- 6- 6 12 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

* X 
INITIAL DEPTH: -- A. SPLIT SPOON 

TECHNICIAN: TA and RF X NX wire 
COMPLETION DEPTH: -- B. 

JOB NO.: 33 7 6 7 (j 1) DEPTH AFTER: 
24 

HAS. 
5.3' X c. SHELBY TUBE 

'' 9.0' (light); 48.0' (heavy) 
BOWSER - MORNER 
TESTING LABORATORIES, lNC. 

2Bl5 A - 6 



LOG OF BORING NO. 2 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-ll-82 

SURFACE ELEVATION: 609' DATE COMPLETED: 10-12-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 

NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE AEC. 

30' 
r"--

' 

r-
r-
r-

L (Becomes very stiff at 34.0') 
SA 34.0-35.5 7- 9-ll 20 

~ 

~ 

r-

'--
I 

40' 9A 39.0-40.5 7-10-15 25 
F"--
~ 

~ ' - 43.0 
Hard gray silt, some sand, some 

4s• clay, trace of gravel, damp I lOA 44.0-45.0 78-22/1" 100+ 
-
-

-

-

-::-~ 49. 3' llA 49.0-49.5 100/5" 100+ 
50' Gray weathered limestone 

Sl.O' 
- Hedium-hard gray shaley dolomite 
- with gypsum 
- lB 50.0-59.0 108" 
-
55' 
~ 

-
r-

~ 

~ 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

* _X_ INITIAL DEPTH: A. SPLIT SPOON 
TECHNICIAN: TA and RF X NX wire 

COMPLETION DEPTH: -- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER: 24 HAS. 5.3' X c. SHELBY TUBE 

'' 9.0' (light); 48.0' (heavy) BOWSER- MORNER 
TESTING LA BORA TORIES, INC. 

2815 
A - 7 



2B15 

LOG OF BORING NO. 2 - continued 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-11-82 

SURFACE ELEVATION: 609' DATE COMPLETED: 10-12-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & 
TYPE 

60' 
f--

f-
~ 

~ 

-
65' 
""'""--

-
-

-

TO• 
-
-
-

-

-

f-­

r­
f-­

r­
f--
80' r=--

f-­

f-­

f-
-
85' -"""--

-
~ 

-

9o• 

2B 

3B 

4B 

5B 

SAMPLE 
DEPTH 

59.0-69.0 

69.0-70.0 

70.0-80.0 

80.0-90.0 

-'---
Bottom of boring at 90.0' 

METHOD: Hollow Auger 

TECHNICIAN, TA and RF 

JOB NO.: 33767 (jl) 

* 9.0' (light); 48.0' (heavy) 

WATER OBSERVATIONS 

* INITIAL DEPTH: _______ _ 

COMPLETION DEPTH:------

DEPTH AFTER?4 HAS. 5" 3 T 

A - 8 

X 

_x__ 

X 

BLOWS PER 
6" ON 

SAMPLER 

TYPE SAMPLER: 

"N" BLOWS 
/FT. OR 

CORE REC. 

93" 

80" 

120" 

A. SPLIT SPOON 

s. NX wire 

C. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES, INC. 



ROCK CORE LOG 

J 
0 

b No. ___ 33_7_6_7 ___ _ Boring No. _______ 2 _____ _ 

11-l-82 Date Logged ______ ___ 559' Core Top Elevation __ ...:..:..:. ___ _ 

Observer ___ J_KK _____ _ 413" 
Core Recovery-----------

Surface Elevation 609' 

Age(s)/Forrnation(s) Silurian/Tymochtee member of Bass Islands Formation 

39% 
TOTAL Rock Quality Designation (RQD) __ ~~~-------------------------------

TOTAL Fr ac t u re Fr eq uenc y (FF) _______ 5:_+_.£:P.:ce;.:r'--'f:.o:.o::...::t ____________ __ 

Depth(ft) Description 

50 
Hard gray and white shale with gypsum, occasional 

voids and weathered zones 

59 

Hard gray and black shale, occasional voids 

59.5 
(especially upper part) and weathered zones 

Hard gray and white shale with gypsum, occasional 

62.2 voids and weathered zones. 

69.0 

70.0 

78.5 
Hard massive fine grained gray dolomite with 
gypsum in fillings, carbonaceous partings 

80.0 

Hard gray and white shale with gypsum, occasional 
86.0 voids 

* Inner barrel came loose and ground core up. 

A - 9 

Sample Recovery 

lB 108" 
RQD ~ 36% 
FF ~ 5/ft. 

2B 9 311 

RQD ~ 30% 

"" -
c I f• 

3B 12" 
RQD ~ 41% 
FF ~ 4/ft. 

4B * 80" 
RQD ~ 16% 
FF ~ 8/ft 

5B 120" 
RQD ~ 63% 
FF ~ 3/ft 

BOWSER-MORNER 
Testing Laboratories, Inc. 



ROCK CORE LOG 

33767 
Job No.----~~~--------

11-1-82 
Date Logged----~~--~---

Observer ________ J_K_K ______ __ 

Surface Elevation 609' 

Boring No. 2 - continued 

559' 
Core Top Elevation ______________ __ 

413" 
Core RecoverY------~~-----------

Age(s)/Formation(s) Silurian/Tymochtee member of Bass Islands Formation 

39% 
TOTAL Rock Quality Designation (RQDl------~~--------------------------------

5+ per foot 

TOTAL Fracture Frequency (FF) -------------------------------------------------

Depth(ft) Description 

89.0 Hard black shale 

Bottom of boring at 90.0' 

A - 10 

Sample !Recovery 

BOWSER-MORNER 
Testing Laboratories, Inc. 



LOG OF BORING NO. 3 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: l-18-83 

SURFACE ELEVATION: 610' DATE COMPLETED: 1-18-83 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & SAMPLE 
TYPE DEPTH 

r--0.0' Topsoil 
1. 0' 

r- Stiff brown and gray clay and silt, lA 1. 0- 2.5 
r- traces of sand and gravel, moist 
'-

r- (Becomes medium stiff at 4. 0') 

~ 
2A 4.0- 5.5 

r-
r-
r-
r- 9.0' 
10' Medium stiff gray clay and silt, 3A 9.0-10.5 
r=-

traces of sand and gravel, with 
r- 1" brown silt seam, moist 
r-
r-

14.0' r- Medium stiff silt, clay, 
~ 

gray some 4A 14.0-15.5 
some sand, trace of gravel, wet 

r-
-
-

- SA 19.0-20.5 20' .:=-

-

-
-

rzs. 6A 24.0-25.5 
-
-

-

-
(Becomes moist 29. O') 

JO' 
at 

7A 29.0-30.5 
_;;:_;:___ 

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: 19 • Q t (medium) X --
TECHNICIAN: BK and CL None 

COMPLETION DEPTH: --
JOB NO.: (j l) 

0.75 26.0' 
33767 DEPTH AFTER: HRS. 

A- 11 

BLOWS PER "N" BLOWS 
6" ON /FT. OR 

SAMPLER CORE REC. 

5- 6- 7 13 

4- 4- 5 9 

2- 3- 4 7 

3- 3- 3 6 

2- 3- 4 7 

3- 3- 4 7 

3- 5- 8 13 

TYPE SAMPLER: 

A. SPLIT SPOON 

B. 

c. SHELBY TUBE 

BOWSER- MORNER 
TESTING LA BORA TORIES. INC. 



LOG OF BORING NO. 3 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-18-83 

SURFACE ELEVATION: 610' DATE COMPLETED: 1-18-83 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N"BLOWS 
NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

::we.__ 

-
~ 

-

- (Becomes very stiff at 34.5') 
J5' =- SA 34.0-35.5 7-11-18 29 

-

-
- 38.5' 

"0' Gray silt, some sand, some clay, 

- trace of gravel, contains gypsum 39.0-40.0 50-50/3" 100+ 
(Auger refusal at 40.5') 9A 

-
Bottom of boring at 40. 5' 

-

-

-

-
-

-

1-

1-

1--
-
-

-

-
-
-

-

-
-
-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: 19 • Q 
1 {medium2 X ... SPLIT SPOON 

TECHNICIAN: BK and CL 

JOB NO.: 
33767 ( i 1) 

None 
COMPLETION DEPTH; 

DEPTH AFTER· 0. 75HRS26, 0' 

A - 12 

-- B. 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. INC. 



LOG OF BORING NO. 4 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-26-83 

SURFACE ELEVATION: 611' DATE COMPLETED: 1-26-83 

STRATUM 

n.o' 
1. O' -

r-

-
-
2..'.._ 

-

-

- 9.0' -
~ 

-
-
-

-
15' =-
-

-

-

w• 
--'--

-
-

-

r--
25' 
F-
1-

r-­
r--
'36· 
1---

METHOD: 

DESCRIPTION OF MATERIAL 

Topsoil 

Stiff brown and gray silt, some 
clay, some sand, trace of gravel, 
moist 
(Becomes soft at 4. O') 

Hedium stiff gray silt, some clay, 
some sand, trace of gravel, moist 

(Becomes stiff at 14.5') 

(Becomes medium stiff at 19.0') 

(Becomes very stiff at 29.5') 

SAMPLE 
NO. & 
TYPE 

1A 

2A 

3A 

4A 

SA 

6A 

7A 

Hollow Auger WATER OBSERVATIONS 

* 

SAMPLE 
DEPTH 

1. 0- 2.5 

4.0- 5.5 

9.0-10.5 

14.0-15.5 

19.0-20.5 

24.0-25.5 

29.0-30.5 

TECHNICIAN: BK and CL 
INITIAL DEPTH: _____ -,--

36. 3' ''* 
COMPLETION DEPTH:-----

JOB NO.: 33767 (j 1) 

* 4.0'(trace); 9.0'(heavy) 
** Taken in augers. 

DEPTH AFTER: 0.5 HAS. 32.0' 

A - 13 

BLOWS PEA "N"BLOWS 
6" ON /FT. OR 

SAMPLER CORE REC. 

4- 5- 6 11 

2- 1- 3 4 

2- 3- 5 8 

3- 7- 7 14 

3- 3- 6 9 

3- 4- 4 8 

6- 8-13 21 

TYPE SAMPLER: 

A. SPLIT SPOON 

•• 
c. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 4 - continued 

NORTHERN OHIO TREATMENT FACILITY -VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-26-83 

SURFACE ELEVATION: 611' DATE COMPLETED: 1-26-83 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLO'NS PER "N" BLOWS 
NO. & SAMPLE 
TYPE DEPTH 

30' =-
;--

r-
'-

;-- (Becomes hard at 34.5') 

F-
~ 

-
~ 38.5' 
f-- Gypsum and weathered 
,...--- Bottom of boring 

r-

f--
'-

-

-
-
-

-

-
-
-

-
-

f--

1---
f--

r-
r-
r-
1----

METHOD: Hollow Auger 

TECHNICIAN: BK and CL 

JOB NO.: 33767 (j 1) 

* 4.0'(trace); 9.0'(heavy) 

** Taken in augers. 

at 

SA 34.0-35.5 

shale 9A 39.0-39.5 
39.5' 

WATER OBSERVATIONS 

* X 
INITIAL DEPTH: --

36 • 3 I*'" COMPLETION DEPTH: --
0.5 32.0' 

DEPTH AFTER: HAS. 

A - 14 

6" ON /FT. OR 
SAMPLER CORE REC. 

10-16-19 35 

100/2" 100+ 

TYPE SAMPLER: 

A. SPLIT SPOON 

B. 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 5 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-14-82 

SURFACE ELEVATION: 616' DATE COMPLETED: 10-14-82 

STRATUM 

Topsoil 

DESCRIPTION OF MATERIAL SAMPLE 
NO. & 
TYPE 

0.0' 
r--0.5' 
~ l-cV~e_r_y __ s __ t~i~f~f~b-r_o_wn---c~l~a_y_, __ s_o_m_e __ s_l~.l~t--,---

lA 
~ traces of sand and gravel, damp 

~ 

rs-
r--6.0' 
~ 

~ 

~ 

~ 
10' r=--
:-
~ 

~ 

~ 
l.Ls..'..._ 

--

--

--

ZO' 
-
--
--

--
--

~ 

--

--

--

-
.N'.._ 

METHOD: 

lC 

Very stiff brown and gray clay, some 
2A 

silt, some sand, trace of gravel, 
moist 
(Becomes stiff and gray at 8. 0') 3A 

(Becomes medium stiff at 15.0') 
2C 

4A 

SA 

6A 

3C 

(Becomes very stiff at 30.0') ?A 

Hollow Auger WATER OBSERVATIONS ,, 

SAMPLE 
DEPTH 

1. 0- 2. 5 

4.0- 6.0 

6.0- 7.5 

9. 0-10.5 

13.0-15.0 

15.0-16.5 

19.0-20.5 

24.0-25.5 

27.5-29.5 

29.5-31.0 

IN I Tl A l DEPTH:------'---~--~ 
X 

TECHNICIAN: TA and RF X 4.0' 
COMPLETION DEPTH: __ _: ____ _ 

JOB NO.: 33767 (j l) DEPTH AFTER: HAS. 
X 

* 37.5' (light); 39.5' (medium) 

A - 15 

BLOWS PER 
6" ON 

SAMPLER 

6-12-13 

17-28-29 

4- 5- 7 

3- 4- 5 

3- 3- 4 

3- 4- 5 

5- 9-10 

TYPE SAMPLER: 

"N" BLOWS 
/FT. OR 

CORE REG. 

25 

24" 

57 

12 

24" 

9 

7 

9 

O" 

19 

A. SPLIT SPOON 

NX wire 
B. 

C. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 



LOG OF BORING NO. 5 - continued 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan 

SURFACE ELEVATION: 616' 

STRATUM 

60' -"-"---

~ 

~ 

~ 

~ 

.£.5.'_ 

~ 

~ 

~ 

~ 

70' 
-

~ 

~ 

~ 

75' 
~ 

~ 

~· 

~ 

~ 

..8.!lC_ 

~ 

~ 

~ 

f­

f-­
f­

f­

f­

f-

1--

METHOD: 

DESCRIPTION OF MATERIAL 

Bottom of boring at 80.5' 

SAMPLE 
NO. & 
TYPE 

3B 

4B 

5B 

Hollow Auger WATER OBSEP.VA1"1QNS 

DATE STARTED: 10-14-82 

DATE COMPLETED: 10-14-82 

SAMPLE 
DEPTH 

58.0-68.0 

68.0-78.0 

78.0-80.5 

BLOWS PER 
6" ON 

SAMPLER 

TYPE SAMPLER: 

"N" BLOWS 
/FT. OR 

CORE REC. 

120!! 

30 11 

TECHNICIAN' TA and RF 
INITIAL DEPTH·-~~,....-::-;~~-

4.0' 
X 

_X_ 

_x_ 

A. SPLIT SPOON 

s. NX wire COMPLETION DEPTH 

JOB NO.: 33767 (j1) DEPTH AFTER· HAS. C. SHELBY TUBE 

* 37.5'(light); 39.5'(medium) 
BOWSER - MORNER 
TESTING LA BORA TORIES, INC. 

A - 16 



LOG OF BORING NO. 5 - continued 

NORTHERN OHIO TREATMENT FACILITY -VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-14-82 

SURFACE ELEVATION: 616' DATE COMPLETED: 10-14-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 

NO. & SAMPLE 6" ON /FT. OR 

TYPE DEPTH SAMPLER CORE REC. 

30' 
-

-

-

I-

I- SA 34.0-35.5 10-13-16 29 
~ 
r-
I- 37.5' 
I- Hard gray sand, some gravel, some 

r- clay, some silt (contains gypsum), 9A 39.0-40.0 85-15/l" 100+ 

~0.5' damp 

I- Medium to hard shale 
I-

r-
I- lB 40.5-48.0 84'' 

45-t--
-

-

- 48. 5' 

:5:o.:_ Medium to hard shaley dolomite 

-

-

-
2B - 48.0-58.0 120" 

..3..L_ 

-

-

-

~ 
METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

~~ X 
INITIAL DEPTH: -- A. SPLIT SPOON 

TECHNICIAN: TA and RF 
COMPLETION DEPTH: 4.0' X B. NX wire --

JOB NO.: 33767 (j l) DEPTH AFTER: HAS. X C. SHELBY TUBE 

'' 37.5'(1ight); 39.5'(medium) BOWSER - MORNER 
TESTING LABORATORIES, INC. 

A - 17 



ROCK CORE LOG 

Job No. ______ 3~3L7~6~7 ______ _ Boring No. ______ ~5 ______________ __ 

Date Logged ll l 82 

JKK 

576' Core Top Elevation __ ~~~--------

Observer ________________ __ 472" Core Recovery ____ ~~-------------

616
, 

Surface Elevation __ ___.!lliL 

Silurian/Tymochtee member of Bass Islands Formation 
Age(s)/Formation(s)~~~~~~~~~~~=:=:~~~~-=~~-=------~------

43% TOTAL Rock Quality Designation (RQDl------~~--------------------------------

TOTAL Fracture Frequency (FF) ______________ 3~+~p~e~r-=f~o~o~t~----------------------

Depth(ft) Description 

40.5 Hard black fine-grained dolomite 

41.0 Hard black thin-bedded shale 

42.0 Soft gypsum and weathered black shale: highly 
fractured, some solutioning of gypsum 

Hard massive white, gray and black shales with 
48.0 some thin massive gypsum, appears clastic in 

part 

57.0 Begin finding open voids with crystalline 
gypsum 

58.0 

67.5 Carbonaceous partings 

-68.0 

78.0 

Bottom of boring at 80.5' 

A - 18 

Sample IRecoverv 

lB 84 11 

RQD = 0 

2B 120" 
RQD = 30% 

3B 118" 
KQD 51% 
FF = 4/ft. 

4B 120" 
RQD = 47% 
FF = 3/ft. 

5B 30" 
RQD = 53% 
FF = 4/ft. 

BOWSER-MORNER 
Testing Laboratories, Inc. 



LOG OF WELL NO. 5 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION' 
DATE INSTALLED: 

As shown on boring 
location plan 
10-15-82 

SURFACE ELEVATION' 616. 5 

TOP OF PIPE ELEVATION: 619 

TYPE OF PIEZOMETER ' 1 1/ 4" PVC SCH 40 with 1 1/ 4" x 3' screen, 0. 010 slot 

DATE 

10-15-82 

10-18-82 

10-19-82 

10-20-82 

2-3-83 

TECHNICIAN 

JOB NO. 

WATER SURFACE WATER SURFACE 
DEPTH (FT.) ELEV. (FT.) Remarks INSTALLATION DESCRIPTION 

4.0 

21.2 

62.0 

57.0 

53.0 

64.0 

61.0 

20.7 

21.2 

18.3 

TA and RF 

33767 (jl) 

After corin ~ 

595.3 

After air 
flush 

After 5 min. 

After 15 mi a. 

Flushed aga ·n 

After 10 mi 

595.8 

595.3 

598.2 

DESCRIPTION 

Grout 

Bedrock 

Screen, 

Bottom of 
Boring 

. DEPTH ( FT.) 

;:= 2.5' 
2.0 pipe 

~--0.0 

40.5 (collar 

73.0 

76.0 

L..___J __ 80.5 

Could not get well to ·bottom, collar was hanging up at sand 
layer above core hole. Pulled auger after pipe locked up 
for sand cave-in before grouting. Guard pipe. with locking 
cap installed. 

A - 19 



LOG OF BORING NO. 6 

NORTHERN OHIO TREATMENT FACILITY -VICKERY, OHIO 

BORING LOCATION: As shown on boring locatiom plan DATE STARTED: 1-19-83 

SURFACE ELEVATION: 612' DATE COMPLETEDt-l9-S3 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO.& SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC, 

f--0.0' Topsoil 
1. O' 

1- Stiff brown and gray clay, some lA 1.0- 2.5 3- 6- 8 14 
r- silt, traces of sand and gravel, 
r- moist 

r-
f.L--

(Becomes very stiff at 4.5') 2A 4.0- 5.5 6-11- 7 18 

r-
r-
f-
1- 9. O' 
10' Medium stiff brown and gray silt 3A 9.0-10.5 3- 5- 5 10 r=- and Clay, trace of sand, moist 

1-
1-
~ 

14.0' 
~ 

15' Soft gray clay, some silt, some 4A 14.0-15.5 2- 2- 3 5 
- sand, trace of gravel, moist 
~ 

~ 

-

2!L 
(Becomes medium stiff at 19.5') SA 19.0-20.5 2- 3- 3 6 

-
-

1-

izs• 6A 24.0-25.5 2- 3- 4 7 
f--
f-

r-
r-

!3D' (Becomes s,tiff at 29.5') 7A 29.0-30.5 4- 6- 7 13 
f--:-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH; 9.0'(heavy) X A. SPLIT SPOON --TECHNICIAN: 
BK and CL 39.0' * COMPLETION DEPTH: -- •• 

JOB NO.: 
,,7{;7 (;1) DEPTH AFTER: _2_._Q_ HAS. 17 • 2' c. SHELBY TUBE 

* Taken in augers. 
BOWSER - MORNER 
TESTING LABORATORIES. INC. 

A- 20 



LOG OF BORING NO. 6 - continued 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-19-83 

SURFACE ELEVATION: 612' DATE COMPLETED: 11-19-83 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLO\NS PER "N"BLOWS 
NO.& SAMPLE 6"0N /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

30' r=--
f-

r-
r- (Becomes hard at 34.0') 
~· 85.5' SA 34.0-35.5 11-24-53 77 

r- Gray shale 

t-
f-

f- 9A 39.0-39.5 100/1" 100+ 
- Bottom of boring at 39.5' 

-

-
r-
t-

-
-
-
-
-
-
-
-
-

-
-
-

-
-
-

-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

ONOTOAL DEPTH,9.0' (heavy) X A. SPLIT SPOON 
TECHNICIAN: BK and CL --

39.0' * COMPLETION DEPTH: -- •• 
JOB NO.: 383767 (j 1) DEPTH AFTEA: 2 • Q HRS17 • 2' c. SHELBY TUBE 

* Taken in augers. 

A - 21 

BOWSER- MORNER 
TESTING LA &ORATORIES. INC. 



LOG OF BORING NO. 7 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 
. 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-22-82 

SURFACE ELEVATION: 609' DATE COMPLETED: 11-22-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO.& SAMPLE 
TYPE DEPTH 

_0.0' Topsoil 
1.0' 

- Stiff brown and gray clay and silt, lA 1.0- 2.5 
- trace of sand, moist 
-
- 2A 4.0- 5.5 
5..C-

-
-

-- 9.0' 3A 9.0-10.5 
10' Very stiff brown and gray clay, 
~ 

some silt, traces of sand and 
- gravel, moist 
-

-
15· 14.0' 4A 14.0-15.5 
- Medium stiff gray clay, some silt, 

some sand, trace of gravel, moist 
-

-

f--

f-- SA 19.0-20. 5 
20' r=--
f--

f--

f--

'25· (Becomes stiff at 24.5') ' 6A 24.0-25.5 
--
f--
f--
f-- 7A 29.0-30.5 
30' !='---. 

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: 
43. 5 (Vledium) · X 

TECHNICIAN: BK and CL 41.5' --
COMPLETION DEPTH: --

JOB NO.: 33767 (j 1) DEPTH AFTE Rp" 25 HR$38.5' 

A - 22 

BLOWS PER "N"BLOWS 
&"ON /FT. OR 

SAMPLER CORE REC, 

4- 5- 7 12 

6-11-14 25 

4- 8- 9 17 

3- 4- 6 10 

3- 4- 6 10 

4- 5- 7 12 

3- 6- 9 15 

TYPE SAMPLER: 

. A. SPLIT SPOON 

B. 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. INC. 



LOG OF BORING NO. 7 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-22-82 

SURFACE ELEVATION: 609' DATE COMPLETED: 11-22-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO. & SAMPLE s·· ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

f.1iL 
r-
r-
r-

~· 1-- (Becomes hard at 35.0') SA 34.0-35.5 5-12-19 31 

r-
r-
r-
tw· 9A 39.0-40.5 12-24-39 63 
c---

c-

~ 42.5' 
- Weathered dolomite 

- lOA 43.5-44.0 100/3" 100+ 

- Bottom of boring at 44.0' 

-
-
-

-
-
-

-
-

r-
-
-

-
-
-

--:-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL OEPTH~J • S' (medium) X A. SPLIT SPOON --TECHNICIAN: BK and CL COMPLETION DEPTH: 41.5' B. --
JOB NO.: 33767 (j 1) DEPTH AFTER: 0.25HRS38,5' c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. INC. 

A - 23 



LOG OF BORING NO. 8 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan 

SURFACE ELEVATION: 607' 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & 
TYPE 

r--0.0' Topsoil 
c- 1.0' lA Very stiff brown and gray clay 
r- and silt, trace of sand, moist 
r-

~ 
2A 

r-
r-
r-
r- 9.0' 3A 
10' Very stiff brown clay, some silt, ~ 

some sand, trace of gravel, moist - (With 1/2" brown sand seam at 10') -
-

- 14.0' 4A 
.l.L._ Medium stiff gray clay, some silt, 

some sand, trace of gravel, moist 
-

-
-

ZO' SA 
-
-

-
-
- (Becomes stiff at 24.5') 
25' ~ 6A 

-

-
-

3o• 7A 
"""'--

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: None 
TECHNICIAN: BK and CL None 

COMPLETION DEPTH: 

JOB NO.: 33767 (j 1) DEPTH AFTER; HAS. 

A - 24 

DATE STARTED: 11-23-82 

DATE COMPLETED: 11-23-82 

SAMPLE 
DEPTH 

1.0- 2.5 

4.0- 5.5 

9.0-10.5 

14.0-15.5 

19.0-20.5 

24.0-25.5 

29.0-30.5 

__x_ 

--

BLOWS PER "N''BLOWS 
6"0N /FT. OR 

SAMPLER CORE REC. 

5- 9-14 23 

5- 8-12 20 

5-10-19 29 

3- 3- 6 9 

3- 4- 6 10 

4- 5- 8 13 

3- 5- 6 11 

TYPE SAMPLER: 

... SPLIT SPOON 

•• 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 8 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on. boring location plan DATE STARTED: ll-23-82 

SURFACE ELEVATION: 607' DATE COMPLETED: ll-23-82 

STRATUM 

-

-

r-

~· F--
r­
r­
r-
7!o• 
r---
r­
r­
r­
r-
,.---

r--
-

-
-
-
-
-
-

r---
1---­

r­
r­
r­
r­
r---

METHOD: 

TECHNICIAN: 

JOB NO.: 

DESCRIPTION OF MATERIAL 

(Becomes hard at 34.5' with trace o 
rock fragments) 

(Apparent rock at 40.5') 
(Au~er refusal at 41.5') 
Bottom of boring at 41.5' 

SAMPLE 
NO, & 
TYPE 

SA 

9A 

Hollow Auger WATER OBSERVATIONS 

SAMPLE 
DEPTH 

34.0-35.5 

39.0-40.5 

INITIAL DEPTH ;_--'N~o"'nu_p"----
BK and CL 

COMPLETION DEPTH: _ _:Ncco::n::e:;:__ 

33767 (j l) DEPTH AFTER: HRS. 

A - 25 

BLOWS PER 
6" ON 

SAMPLER 

6-15-22 

9-19-43 

TYPE SAMPLER: 

"N"BLOWS 
/FT. OR 

CORE REC. 

37 

62 

A. SPLIT SPOON 

B. 

C. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



2815 

LOG OF BORING NO. 9 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-11-82 

SURFACE ELEVATION: 606' DATE COMPLETED: 10-11-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

1--0.0' Topsoil 
1.0' 

f- Very stiff gray and brown clay, lA 1.0- 2.5 7- 8-11 19 
r-- some silt, trace of sand, moist 

r--

'5' (Becomes medium stiff at 4.0') 2A 4.0- 5.5 3- 4- 6 10 
1--
f-
r-
r-
'- 9.0' 
10' Medium stiff brown silt, some clay, lC 9.0-11.0 24" 
r=-

trace of sand, moist 
-

-

-

- 14.6' 
15' "'='-- Soft gray clay, some silt, some 3A 14.0-15.5 2- 2- 2 4 

- sand, trace of gravel, moist 

-

-

To· .::..;:___ 2C 19.0-21.0 24" 

-

-
-

r-- (Becomes stiff at 24.5') 

~ 4A 24.0-25.5 3- 5- 6 11 

f-
f-

f-
f- 3C 29.0-31.0 24" 30' r=-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: 
·k _X_ A. SPLIT SPOON 

TECHNICIAN: BK and CL 34.0' ** COMPLETION DEPTH: -- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER: 0.2~RS.l4.2' X c. SHELBY TUBE 

* 41.0' (medium); 43.0' (heavy) 
** Taken in augers. 

A - 26 

BOWSER- MORNER 
TESTING LABORATORlES,lNC. 



LOG OF BORING NO. 9 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-11-82 

SURFACE ELEVATION: 606' DATE COMPLETED: 10-11-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PEA "N" BLOWS 
NO. & SAMPLE 6" ON /FT. OR 

TYPE DEPTH SAMPLER CORE REC. 

;J.D..:_ 

-
1-

~ 

Js' (Becomes very stiff at 34.5') SA 34.0-35.5 5- 8-13 21 
-
-

-

-

4o· 
~ 

4C 39.0-41.0 0" 
(Becomes hard at 41. 0') 

-

- 6A 41.0-42. 5 20-26-30 56 
- 43.0' 

-
Weathered dolomite and gypsum 7A 44.0-44.5 100/6" 100+ 

- Bottom of boring 44.5' 

-

-

r-
f--
-
-

-
-

-

-
-

-
-

-
-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

* X 
INITIAL DEPTH; -- A. SPLIT SPOON 

TECHNICIAN: BKand CL 
COMPLETION DEPTH:J4 • 0' -- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER: 
0.25 HR 14.2' s. X c. SHELBY TUBE 

* 4l.O'(medium); 43.0'(heavy) 
** Taken in augers. 

A - 27 

BOWSER- MORNER 
TESTING LABORATORfES, INC. 



LOG OF BORING NO. 10 

NORTHERN OHIO TREATHENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan 

SURFACE ELEVATION: 604' 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO.& 
TYPE 

n.o• Topsoil 

~ 

0.5' Hard and brown silt and clay, 1A gray 
r-- trace of sand, damp 

r--
'5' (Becomes stiff and moist at 4.5') 2A 
1---

;--

r-
r-
f- (Becomes very stiff at 9.5') 10' 3A 
~ 

-

-
-

ls' 4A 
-
-
-

-
- 19.5' 
.2.0.:_ Hedium stiff gray clay, some SA 

silt, trace of sand, moist -
-

-
- 24.5' . . 

25' Hedium stiff gray clay, some silt, 6A - some sand, trace of gravel, moist 
-

-
-
5D' 7A -

METHOD: Hollow Auger WATER OBSERVATIONS 

* INITIAL DEPTH: 
TECHNICIAN: RG and TA 15.3' 

COMPLETION DEPTH: 

JOB NO.: 33767 (j 1) DEPTH AFTER; HAS. 

* 14.5'(trace); 49.5'(heavy) 

A - 28 

DATE STARTED: 11-16-82 

DATE COMPLETED: 11-16-82 

SAMPLE 
DEPTH 

1.0- 2.5 

4.5- 6.0 

9. 5-11.0 

14.5-16.0 

19.5-21.0 

24.5-26.0 

29.5-31.0 

X 
--

X 
--

BLOWS PEA "N" BLOWS 
&"ON /FT. OR 

SAMPLER CORE REC. 

9-14-22 36 

3- 5- 9 14 

5- 7-10 17 

5- 7- 8 15 

4- 4- 5 9 

4- 4- 5 9 

5- 7- 7 14 

TYPE SAMPLER: 

. A. SPLIT SPOON 

8. 
NX wireline 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 10 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-16-82 

SURFACE ELEVATION: 604' DATE COMPLETED: 11-16-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N"BLOWS 
NO. & SAMPLE 6'' ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

~ 

-
r-

-

Ts· 8A 34.5-36.0 5- 7- 8 15 
-
-

-

-
-
40'. 9A 39.5-41.0 10-20-22 42 

t--
t-- (With trace of limestone fragments 

t-- from 42.0') 

1-- 45.0' lOA 44.5-45.5 40-60/3" 100+ 
1-- Hatd gray silt, some-clay, some 
f-- sand, trace of gravel, moist 

1--
f--

~9.5' llA 49.5-50.0 100/2" 100+ 
O' Medium hard weathered gray shale 

1-- with gypsum 

1--
-

S5' - lB 50.0-60.0 108" 
-

-

-
-
----:- Bottom of borino: at 60.0' 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

* X 
RG and TA INITIAL DEPTH: -- A. SPLIT SPOON 

TECHNICIAN: 15. 3' X NX wireline 
COMPLETION DEPTH: B. 

JOB NO.: 33767 (j 1) 
DEPTH AFTER: 

* 14.5'(trace); 49.5'(heavy) 

--
HAS. 

A - 29 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES., INC. 



ROCK CORE LOG 

Job No.----~3~3~7~6~7 ______ __ Boring No. 10 

Date Logged _..,:1;.:2:::-:.=1:::-_:::8.::;2 ___ 554, 
Core Top Elevation ____ ~~--------

Observer ______ ~J~KK~-------- Core Recovery ____ --~1~0~8~"-----------

604
, 

Surface Elevation __ ~~--

Age(s)/Formation(s) _____ s_i_l_u_r_i_a_n~/_T~ym __ o_c_h_t_e_e __ m_e_m_b~e~r~o~f-=B~a~s~s-=I~s~l~a~n~d~s~F~o~r~m~a~t~l~·o~n~--

0% TOTAL Rock Quality Designation (RQD) ________________________________________ __ 

Too highly fractured to count. 
TOTAL Fracture Frequency (FF) ------~~~~~~~~~~--~--~~~-----------

Depth(ft) Description Sample iaecovery 

50.0 
Medium hard white and gray gypsum and anhydrite lB 108" 

shaly dolomite RQD ~ 0% 
FF ~ infinit 

Hard black fissile shale with some interbedded gyps m 

51. 3' and anhydrite, a few highly weathered zones 

Bottom of boring at 60.0' 

e 

A - 30 
BOWSER·MORNER 
Testing Laboratories, [nc. 



LOG OF WELL NO. 10 

NORTHERN OHIO TREATMENT FACILITY -VICKERY, OHIO 

BORING LOCATION' As shown on boring locationSURFACE ELEVATION' 604.2 

DATE INSTALLED: plan TOP OF PIPE ELEVATION: 605.98 

TYPE OF PIEZOMETER' 1 1/4" SCH 40 PVC with 0.010 1 1/4" x 3" point 

DATE 
WATER SURFACE WATER SURFACE 

DEPTH (FT.) ELEV. (FT.) INSTALLATION DESCRIPTION 

DESCRIPTION DEPTH (FT.) 

11-16-82 14.3 589.9 

1-19-83 12.3 591.9 

2-3-83 10.2 594.0 = 2.0 

---0.0 

Grout 

50.0' 

- Bedrock 

- 57.0' 

Screen f: 
-
-

60.0 
Bottom of Boring 

TECHNICIAN RG and TA 
Guard pipe with locking cap installed. 

JOB NO. 33767 

A - 31 



LOG OF BORING NO. 11 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-6-82 

SURFACE ELEVATION: 600' DATE COMPLETED: l0-6-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PEA "N" BLOWS 
NO, & SAMPLE 6'" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

_0.0' Topsoil 
1.0' 

- Very stiff gray and brown silt and lA 1.0- 2.5 5- 7-11 18 - clay, traces of sand, gravel and 
-

4. O' 
organic material, moist 

- 2A 4- 5- 8 
..L._ Stiff brown and gray clay and silt, 4.0- 5.5 13 

trace of sand, moist 
-

-

-

- (Becomes soft at 9.0') 3A 9.0-10.5 2- 1- 3 4 
10' 
r---
1-
1-
1-

1- 15.0' 
4A 14.0-15.5 3- 4- 6 10 

'-=---- Medium stiff gray silt, some clay, 
,-- some sand, trace of gravel, moist 
r-
;--

~ SA 19.0-20.5 3- 4- 6 10 
20' ..=<---

~ 

-
-
- (Becomes stiff at 24.5') 6A 24.0-25.5 3- 5- 8 13 
25' ~ 

-
-
1-

"3o• r--
7A 29.0-30.5 4- 6- 8 14 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

* X INITIAL DEPTH: -- A. SPLIT SPOON 
TECHNICIAN: BK and CL 

41.5' COMPLETION DEPTH: -- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER: 19.0HAS. 9.2' c. SHELBY TUBE 

* 14.0' & 19.0'(trace); 49.0'(heavy) BOWSER- MORNER 
TESTING LABORATORIES, INC. 

2815 
A - 32 



2815 

LOG OF BORING NO. 11 - continued 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-6-82 

SURFACE ELEVATION: 600' DATE COMPLETED: 10-6-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N"BLOWS 
NO,& SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

30' """'----

-

-
-

IJs· (Becomes very stiff 35.0') SA 34.0-35.5 4- 7-14 21 
f-- at 

r-
r-
1-

~· (Becomes hard at 39. 5') 9A 39.0-40.5 8-15-28 43 
!-'-"--
-
~ 

-
- 44.0' 
45' Hard gray silt, some sand, some lOA 44.0-45.5 30-45-55/4" 100+ 
~ 

gravel (gypsum), some clay, moist 
- (Hith trace of cobbles from 42-43') 

- 48.0' 
- Gray weathered shale, wet 
50' llA 49.0-49.5 100/5" 100+ 

- (Auger refusal at 51.0') 
- Bottom of boring at 51.0' 
-
-
-
-
-
-
-
-_, 

METHOD' 
Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: * X A. SPLIT SPOON 
BKand CL --

TECHNICIAN: 
COMPLETION DEPTH: 41.5' B. 

JOB NO., 33767 (j 1) DEPTH AFTER: 19.0HAS. 

* 14.0' & 19.0'(trace); 49.0'(heavy) 

A - 33 

--
9.2' c. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 



LOG OF WELL NO. 11 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION • 
DATE INSTALLED: 

As shown on boring 
location plan 
10-8-82 

SURFACE ELEVATION • 

TOP OF PIPE ELEVATION: 

600.9 

602.35 

TYPE OF PIEZOMETER • 1 1/4" PVC, 3' well point 

DATE 

10-8-82 

10-11-82 

10-13-82 

10-14-82 

11-18-82 

1-19-83 

2-3-83 

TECHNICIAN 

JOB NO. 

WATER SURFACE WATER SURFACE 
DEPTH (FT.) ELEV. (FT.) Remarks 

9.2 591.8 

9.3 591.7 

12.0 588.9 

11.0 589.9 

9.7 591.3 

8.65 592.2 

7.3 593.6 

INSTALLATION 

DESCRIPTION 

Grout 

Bentonite 

Sand Filter 

Screen 

~attorn of Boring 

DESCRIPTION 

OEPTH (FT.) 

r= 1.5' 

I'"-- 0.0 

43.0' 

45.0 

48.0 

51.0 

51.0 

Set well inside casing. Guard pipe set with flip top and lock. 
Placed cap on top of water pipe. 

BK and CL 

33767 (j 1) 

A - 34 

. 



LOG OF BORING NO. 12 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-12-82 

SURFACE ELEVATION: 605 1 DATE COMPLETED: 10-12-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 

NO, & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

r----0.0 1 Topsoil 
0. 5 I 

stiff gray 1- Very and brown silt and 
1.0- 4- 6-10 

~ clay, traces of sand and organic lA 2.5 16 

~ 

material, moist 

:;:__ lC 4.0- 6.0 22 

i-

-

-
9.0 1 

-

..l.O.C..... Soft brown clay and silt, trace of 2A 9.0-10.5 2- 2- 3 5 
sand, moist 

-

-

-
- 14.0 1 

15 1 Soft gray clay, some silt, some sand, 2C 14.0-16.0 24" 
=-- trace of gravel, moist 
-

-

-

- 3A 19.0-20.5 1- 2- 2 4 20 1 ...,_,__ 

-
-

-

-
25 1 3C 24.0-26.0 24 11 

..........___ 

-

~ 

-

- (Becomes medium stiff at 29 • 5 I) 
4A 29.0-30.5 2- 3- 6 

30 1 9 
-"-"----

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

* X 

BK and 
INITIAL DEPTH: -- A. SPLIT SPOON 

TECHNICIAN: CL 
COMPLETION DEPTH: 16.2 1 

-- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER:Q • 25 HRS16. 2 *; X c. SHELBY TUBE 

* 19.0 1 (trace); 42.0 1 (medium); 43.0 1 (heavy) 

** Taken in augers. 

A - 35 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 



LOG OF BORING NO. 12 -continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-12-82 

SURFACE ELEVATION: 605' DATE COMPLETED: 10-12-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

fN:.-
r-
f-

f-

-
~ 4C 34.0-36.0 24" 

-
-
~ 

4o· (Becomes hard at 39.5') 5A 39.0-40.5 11-21-35 56 
'--------

-

- 43.0' 
(With sand and gravel seam at 42.0') 

- Weathered dolomite 
- 6A 44.0-44.5 100/3" 100+ 

- Bottom of boring at 44.5' 
-

-

-

f-

-
-
-

-
f-

r--
f-

r-
f-

f-

r--

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

* X 
INITIAL DEPTH: -- A. SPLIT SPOON 

TECHNICIAN: BK and CL 16.2' 
COMPLETION DEPTH: -- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER: Q" 25 HRS~6. 2' ** X c. SHELBY TUBE 

* l9.0'(trace); 42.0'(medium); 43.0'(heavy) 

** Taken in augers. 

A ~ 36 

BOWSER - MORNER 
TESTING LABORATORIES, INC. 



LOG OF BORING NO. 13 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-26-83 

SURFACE ELEVATION: 606' DATE COMPLETED: 1-26-83 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N"BLOWS 
NO.& SAMPLE 6"0N /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

1--0.0' (FILL) Brown silt, some sand, 
0. 3' 

(FILL) Gray clay, some silt, r- traces lA 1.0- 2,5 6-12-12 24 
r- 2. 2' of sand and gravel, moist 

r- Very stiff brown and gray clay, 

'5' 
some silt, traces of sand and 
gravel, moist 2A 4. 0- 5.5 5- 8-11 19 

r-
r-
f-
r- 9.0' 3A 9.0-10.5 4- 7- 8 15 
~ Stiff brown and gray silt, some 

r-
clay, some sand, trace of gravel, 

f-
moist 

r-

'Is· 4A 14.0-15.5 4- 4- 4 8 
r=-rs.4' 
r- Hedium stiff gray silt, some clay, 

f- some sand, trace of gravel, moist 

f-
'-- 19.0' 

~ Hedium stiff gray clay, some silt, SA 19.0-20.5 2- 3- 4 7 

f-
some sand, trace of gravel, moist 

r-
-
-
25' 6A 24.0-25.5 3- 3- 4 7 
-
-

-

-
10' (Becomes stiff at 29.5') 7A ~9.0-30.5 4- 6- 8 14 -

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPlER: 

INITIAL DEPTH: 14.0' (heavy) X . A. SPLIT SPOON --TECHNICIAN: BK and CL None 
COMPLETION DEPTH: -- a. 

JOB NO.: 
(i 1) 

0.25 None 
33767 DEPTH AFTER: HRS. c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 

A -37 



LOG OF BORING NO. 13 - continued 

NORTHERN OHIO TREATMENT FACILITY -VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-26-83 

SURFACE ELEVATION: 606' DATE COMPLETED: 1-26-83 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & SAMPLE 
TYPE DEPTH 

..1Q'_ 

-

-
-

35· (Becomes very stiff at 34. 5' ) 
SA .;..;....-. 34.0-35.5 

-
-
-

40' 9A 39.0-40.5 

- (Hith trace of rock fragments at 
- 41. O' 39.0 to 40.5') 
- Apparent rock 
- (Auger refusal at 42.0') 
- Bottom of boring at 42.0' 

-
-

r-
r--
r-
I--
r--
r-
r--
r-

r---

r--
r--
r--
r--
i---

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: 14.0'(heavy) X --
TECHNICIAN: BK and CL None 

COMPLETION DEPTH: --
JOB NO.: 33767 (j 1) 

0. 25 None 
DEPTH AFTER: HAS. 

A - 38 

BLOWS PER "N" BLOWS 
&"ON /FT. OR 

SAMPLER CORE REC, 

6-10-13 23 

11-20-29 49 

TYPE SAMPLER: 

A. SPLIT SPOON 

•• 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 14 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-13-82 

SURFACE ELEVATION: 610' DATE COMPLETED: 10-14-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 

NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE AEC. 

~----?·0' 
' Topsoil 

0. 5' 
r-- Very stiff brown silt and clay, 

r-- traces of sand and organic material, lA 1.0- 2.5 6-10-14 24 

r-- moist 

'---: 4.0' 
5' 
"'------- Very stiff brown and gray silt and 2A 4.0- 5.5 5-10-11 21 

~ 

clay, trace of sand, moist 

c-
c-

~ 

flQ.Tl 1. O' 
lC 9.0-11.0 20" 

~ Soft gray clay, some silt, some 
- sand, trace of gravel, moist 
-

-

.J..5.C__ 3A 14.0-15.5 1- 2- 3 5 

-

-

1--

CZo• 
-'--- 2C 19.0-21.0 24" 

-
-

-
(Becomes 24.0') 

1--
stiff at 

25' 4A 24.0-25.5 5- 6- 8 14 
F-
1--

r--
1--

r-- 3C 29.0-31.0 24 11 

~ 

METHOO< Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: 43" 51 (trace) X A. SPLIT SPOON --
TECHNICIAN: BK and CL None 

COMPLETION DEPTH: -- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER: Q • 25 HAS. None X c. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 

A - 39 



LOG OF BORING NO. 14 -continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-13-82 

SURFACE ELEVATION: 610' DATE COMPLETED: 10-14-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 

NO.& SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC . 

.J.jJ.l_ 

-

-

-

- (Becomes very stiff at 34. 5') 
35' ~ SA 34.0-35.5 6- 8-14 22 

-

r--
r-
r--
~ 4C 39.0-41.0 24" 

r-
r- 43.5' 
r-- Gray weathered shale and gypsum 
r- 6A 44.0-44.5 100/5" 100+ 

1---- Bottom of boring at 44.5' 

r-
r-
r-
1-

r---

r--
1-

r-
-
-
-

-

-
-

-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: 43 5'(tr:ace) .x__ A. SPLIT SPOON 
TECHNICIAN: BKand CL None 

COMPLETION DEPTH: -- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER:Q. 25 HAs. None X c. SHELBY TUBE 

BOWSER- MORNER 
TESTING LA BORA TORIES, INC. 

A - 40 



LOG OF BORING NO. 15 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-19-82 

SURFACE ELEVATION: 610' DATE COMPLETED: 11-19-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO,& SAMPLE 
TYPE DEPTH 

r-0.0' Topsoil 
1. O' 

r-- Stiff brown and gray clay and silt, lA 1.0- 2.5 
r-- trace of sand, moist 
'--

~ 

!5-!---
2A 1,, 0- 5.5 

f-

r--
r--
f- (Becm!les soft at 9.0') 

3A 9. 0-10.5 
10' ""'---

-
-
-

14 0' - . 
Soft gray clay and silt, trace of 4A 14.0-15.5 15' ......__ 
sand, moist 

-
-

-

20• 
(Becomes very soft at 19.0') 

5A 19.0-20.5 
::..::.,__ 

-
-

-
- 24.0' 

25' Soft gray clay, some silt, trace of 6A 24.0-25.5 
""""-- sand, moist 
-
-

- 29.0' 

30· Medium stiff gray clay, some silt, 7A 29.0-30.5 
~ some sand, trace of gravel, moist 

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: 42.0' (heavy) X 
TECHNICIAN: BK and CL --

COMPLETION DEPTH: 33. 0' --
JOB NO.: 33767 (j 1) DEPTH AFTE A: 0.5 HRJ,8. 0' 

A - 41 

BLOWS PER "N" BLOWS 
6"0N /FT. OR 

SAMPLER CORE REC, 

4- 5- 7 12 

4- 5- 6 11 

2- 2- 3 5 

2- 2- 3 5 

1- 2- 1 3 

1- 1- 2 3 

2- 3- 4 7 

TYPE SAMPLER: 

. A. SPLIT SPOON 

•• 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. INC. 



LOG OF BORING NO. 15 - continued 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-19-82 

SURFACE ELEVATION: 610' DATE COMPLETED: 11-19-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO.& SAMPLE 
TYPE DEPTH 

~ 
r--
r--
r--
r--
35' 8A 34.0-35.5 
F-- (Becomes hard at 35. 5') 
r-
r--
r--
r-- 9A 39.0-40.5 
i4LL (With rock fragments at 40.0') 

r-- 41.5' lOA 41.5-42. 5 
r-- Hard gray silt~ some clay, some 

r-- sand, trace of gravel ( ,,i th 

r-- gypsum and limestone fragments), 
moist 

f--- (Auger refusal at 42.5') 
r-- Bottom of boring at 42.5' 
:--
,___ 

-

-,___ 

r--
-
-

-
-

-
-
-
-

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: 43.0' (heavy) X 
TECHNICIAN: BK and CL 33.0' COMPLETION DEPTH: --
JOB NO.: 33767 (j l) DEPTH AFTER: Q. 5 HAS. 

18.0' 

A- 42 

BLOWS PER "N" BLOWS 
6'' ON /FT. OR 

SAMPLER CORE REC. 

7-13-20 33 

12-25-55 80 

70-30/2" 100+ 

TYPE SAMPLER: 

A. SPLIT SPOON 

B. 

c. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 16 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-26-83 

SURFACE ELEVATION: 606' DATE COMPLETED: 1-27-83 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & SAMPLE 
TYPE DEPTH 

_0.0' (FILL) Gray clay, some silt, some 

1. 5' sand, trace of gravel, moist 
-

lA 1.0- 2.5 
- Very stiff brown and gray clay and 

- silt, traces of sand and gravel, 

5' 4. O' moist 
2A 4.0- 5.5 

- Very stiff brown and gray silt, 

- some clay, some sand, trace of 

- gravel, moist 

-
- (Becomes medium stiff at 9. O') 

3A 9.0-10.5 10' """"---

-

-
-

ls' 4A 14.0-15.5 
-
-

-

-
- 19.0' 
20' -=- Soft gray clay and silt, traces of SA 19.0-20.5 

sand, and gravel, wet 
-
-

-
24. O' 

r-

~ 
Medium stiff gray clay, some silt, 6A 24.0-25.5 
some sand, trace of gravel, moist 

-

-

-
-
30' =-:- (Becomes stiff at 29.5') 7A 29.0-30.5 

METHOD: Hollow Auger WATER OBSERVATIONS 

TECHNICIAN: BK and CL 

JOB NO.: 33767 (j 1) 

* l4.0'(trace); 4l.O'(heavy) 
** Taken in augers 

* X 
INITIAL DEPTH: --

15.0'** 
COMPLETION DEPTH: --

0.5 15.0' * 
DEPTH AFTEA: HRS. 

A - 43 

BLOWS PEA ''N" BLOWS 
6"0N /FT. OR 

SAMPLER CORE REC. 

6- 8-13 21 

7-10-13 23 

3- 4- 4 8 

2- 3- 3 6 

2- 2- 3 5 

2- 4- 6 10 

3- 5- 8 13 

TYPE SAMPLER: 

A. SPLIT SPOON 

•• 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 16 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-26-83 

SURFACE ELEVATION: 606' DATE COMPLETED: 1-27-83 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N"BLOWS 
NO.& SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

~ 
r-
r-
'--

- (Becomes very stiff at 34.5') 
~ SA 34.0-35.5 6- 9-16 25 

r-
r-
r-
r-
~ 9A 39.0-40.5 19-34-40 74 

- 1 
~ 42.0 

Apparent rock 
-
- (Auger refusal at 44.0') 

- Bottom of boring at 44.0' 

-
-

-
-
-
-
-

-

r-
r---
r-
r-
r-
r-
r---

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

* X 
INITIAL DEPTH: -- "· SPLIT SPOON 

TECHNICIAN: BK and CL 15.0'** 
COMPLETION DEPTH: B. 

JOB NO.: 33767 (i 1) 

* 14.0'(trace); 4l.O'(heavy) 
** Taken in augers. 

DEPTH AFTER: 

--
0.5HRS15.0'*; 

A - 44 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. INC 



LOG OF BORING NO. 17 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-16-82 

SURFACE ELEVATION: 604' DATE COMPLETED: 11-18-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO. & SAMPLE 6"0N /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

c---?·0' TOpsoil 
0.5' 

Very stiff gray and brown clay and 
r-

silt, traces of sand and organic lA 1.0- 2.5 6- 9-13 22 
1-

material, moist 
~ 

' 2.__ 2A 4.5- 6.0 6- 9- 8 17 

- 6.5' 

- Medium stiff gray and brown silt 
and clay, trace of sand, moist -

-
~ 3A 9. 5-11.0 2- 3- 3 6 

-
-

-

1 ,14.5' 
.=2_ Soft gray clay, some silt, traces 4A 14.5-16.0 2- 2- 3 5 

- of sand and gravel, moist 

1-

1-
liD' 19.5' 5A 19.5-21.0 1- 2- 2 4 
f--- Soft gray clay, some silt, some 

1-
sand, trace of gravel, moist 

1-
'--

-
25' .....;:__ 6A 24.5-26.0 4- 4- 5 9 

-

-

-
To• 7A 29.5-31.0 4- 5- 5 10 
-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

* X 
INITIAL DEPTH: -- A. SPLIT SPOON 

TECHNICIAN: RG and TA 
COMPLETION DEPTH: 14. 0' x__ •• NX wireline 

JOB NO.: 33767 (j 1) DEPTH AFTER: 12 HRS15.8' c. SHELBY TUBE 

* 9.0'(light); 43.0'(heavy) 

A - 45 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 17 - continued 

NOlTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: ll-16-82 

SURFACE ELEVATION: 604' DATE COMPLETED: 11-lB-B2 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLO'NS PER "N"BLOWS 
NO. &o SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

30' -
-

-
-

~ 
(Becomes stiff at 34.5') SA 34.5-36.0 6- 6- 7 13 

-

-

-

- 39.5' 
40' 
F- Hard gray clay, some silt, some 9A 39.5-41. 0 11-14-18 32 

f--
sand, trace of gravel, moist 

f--

f--

f-- 44.5' 

r----z; 5 . 0 ' Hard gray silt, clay, lOA 44.5-45.0 100/4" 100+ 
some some 

f-- sand, trace of gravel (with 

r-- gy[lSUm), moist lB 45.0-50.0 45" 
r-- Hedium hard gray shaley dolomite 

So' 
!"--'---
r--
r--
-
-
55' 2B 50.0-60.0 114" 
""'"""--

-

-

-

6o· 
~ 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: * _x_ ... SPLIT SPOON 
TECHNICIAN: RG and TA 14. O' 

COMPLETION DEPTH: _x__ 8. NX wireline 
JOB NO.: 33767 (j 1) DEPTH AFTER; 12 HRS. 15 • 8' c. SHELBY TUBE 

* 9.0'(light); 43.0'(heavy) 

A - 46 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 17 - continued 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: ll-16-82 

SURFACE ELEVATION: 604' DATE COMPLETED: ll-18-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & 
TYPE 

60' 
F-
f­
r­
r-

hl' r--
r­
r-
1--­

f-
70' '""'--

-
-

I­

I-

~ 

METHOD: 

TECHNICIAN: 

JOB NO.: 

Hollow Auger 

RG and TA 

33767 (jl) 

* 9.0'(light); 43.0'(heavy) 

3B 

4B 

SB 

WATER OBSERVATIONS 

* 

SAMPLE 
DEPTH 

60.0-70.0 

70.0-80.0 

80.0-90.0 

X 
INITIAL DEPTH: ______ _ 

14.0' 
COMPLETION DEPTH: --=-'~C.....,,-,--

12 15.8' 
DEPTH AFTER: HAS. 

A - 47 

_x_ 

BLOWS PER 
6" ON 

SAMPLER 

TYPE SAMPLER: 

"N"BLOWS 
/FT. OR 

CORE REC, 

100" 

120" 

120" 

... SPLIT SPOON 

8. NX wireline 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



,, 

LOG OF BORING NO. 17 - continued 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-16-82 

SURFACE ELEVATION: 604' DATE COMPLETED: 11-18-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO.& 
TYPE 

BLOWS PER 
6" ON 

SAMPLER 

''N"BLOWS 
/FT. OR 

CORE REC. 

90' r-=-=-
r-­
r-­
r-­
r--
f.2..2.'--
r-­
r--
1--

~00' 
~ 

-
-

r-­
jro5' 
1-­
r--
1--
r--

TlO' ,...._._ 
'-

r-
-
-
115' -==-""-

-

-

-

l20' 
--==-"--

METHOD: 

TECHNICIAN: 

JOB NO.: 

Hollow Auger 

RG and TA 

33767 (jl) 

* 9.0' (light); 43.0' (heavy) 

6B 

7B 

8B 

WATER OBSERVATIONS 

* 

SAMPLE 
DEPTH 

90.0-100.0 

100.0-110 

110.0-120 

X INITIAL DEPTH: ______ _ 

14.0' COMPLETION DEPTH: _..=_:c.:...:::__ 

DEPTH AFTER: 
12 

HRS. 
15.8' 

A - 48 

X 

120" 

120" 

118" 

TYPE SAMPLER: 

A. SPLIT SPOON 

•• NX wireline 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. INC. 



LOG OF BORING NO. 17 - continued 

NORTHZRN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-16-82 

SURFACE ELEVATION: 604' DATE COMPLETED: 11-18-82 

STRATUM 

120' 
~ 

r­

r-
-

-

-
-
-
-
-
-
-

-
-

-

-
-

r­
r­
r­
r-­
r­
r­
'-
-

-
-
-
-
~ 

-

METHOD: 

TECHNICIAN: 

JOB NO.: 

DESCRIPTION OF MATERIAL SAMPLE 
NO.& 
TYPE 

SAMPLE 
DEPTH 

9B 120.0-125 

Bottom of boring at 125.0' 

Hollow Auger 

RG and TA 

3376 7 (j 1) 

WATER OBSERVATIONS 

* INITIAL DEPTH: ______ _ 

14.0 ' COMPLETION DEPTH: -~=~---:oc; 
12 15.8' 

DEPTH AFTER: HAS. 

X 

X 

* 9.0' (light); 43.0' (heavy) 

A - 49 

BLOWS PER 
6"0N 

SAMPLER 

TYPE SAMPLER: 

"N" BLO\'t'S 
/FT. OR 

CORE AEC. 

60" 

A. 

B. 

SPLIT SPOON 

NX wireline 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. INC. 



ROCK CORE LOG 

33767 Job No. __________________ _ 17 
Boring No. ------------------------

12-1-82 Date Logged ____________ ___ 559 , 
Core Top Elevation ____ ~~~------

Observer ______ ~J~KK~-------- Core RecoverY----------~~-"------

604' Surface Elevation ____ ~~ 

Age ( 5 ) 1 F 0 rma t i 0 n ( 5 ) __ _:S:::l::.. l::.u::.r::.::.ia=n!.../::.T.Ly::.m::.oc:c:::h::.t::.e::.e:_::m::.e::.m::.b:::e::.:r:.._:o::.f=--.B~a=so:s.....:OI:os::.lO!a"n"'d"s~F_:o~r'-'m~a~t'-'io:o~n"-----

TOTAL Rock Quality Designation (RQD) ________ ~3~3~%~(.Lf.Lr~o~m~5~0~t~o~l~2~5~~f£e£e~t~) ______ __ 

from 85 to 125' onlA 7.5 fractures/ft. 
TOTAL Fracture Frequency (FF) -------------------------------------------------

Depth(ft) Description 

45.0 Medium hard gray and white shale., gypsum and 
anhydrite, some highly weathered zones 

50.0 Hard gray fine grained dolomite with occasional 
interbeds of gypsum and anhydrite 

52.5 (0.5'! thick weathered zone) 

55.0 Hard black fissile shale, occasional interbeds of 
gypsum and anhydrite and weathered zones 

56. O' (1 foot weathered zone) . 

60.0' 

62.0 Hard weathered black fissile shale with occasional 

interbeds of gypsum and anhydrite 

70. O' 

80.0 

A - 50 

Sample Recovery 

lB 45 11 

RQD = 0% 

2B 114" 
RQD = 14~~ 

3B 100" 
RQD = 16% 

4B 120" 
RQD = 6% 
FF = 10/f 

5B 120" 
ROD = 35:~ 

BOWSER-MORNER 
Testing Laboratories. Inc. 



ROCK CORE LOC 

Job No.--~3~3~7~6~7 _____ __ nor i ng No . ______ lJ..J/.._,~o"'g"'"""'t ;i.ia.>+YY<>B<l<l---

Date Logged -~l£2~1=8:t.2'-._ 
559' Core Top Elevation ____ .c..:..:_ ______ _ 

Observer ______ ~J~K~Kb_ ______ _ 917" Core Recovery __________ ~~-------

604
, 

Surface Elevation ____ ~2-

Age(s)/Formation(s) --~S~i~l~u~r~i~a~n~/~T~yrn~o~c~h~t~e~e~m~em~b=e~r~o~f~B~a~s~s~I~s~l~a~n~d~s~F~o~r~m~a~t~i~o~n~---

TOTAL Rock Quality Designation (RQD) 33% (from 50 to 125 feet) 

from 85 to 125' only 7.5 fractures/ft. 
TOTAL Fracture Frequency (FF) '..=.:'--------

Depth(ft) Description 

Hard massive gray and white dolomite with shale 

84.0 partings, occasional thin gypsum 

90.0 

99.0 Hard gray and brown dolomite with gypsum partings 

100.0 

101.3 (2' zone of dark brown gypsum spheres) 

103.0 Hard gray fine-grained massive dolomite with 

occasional shale partings 

109.5 Alternating thin hard black fissile shale, gray 

dolomites and soft white gypsum with some weatherec 

zones 

110.0 

116.0 (Begin 2' zone of very small dark brown gypsum 

spheres) 
. 

A - 51 

Sample fR.ecoverv 

6B 120" 
RQD = 55% 
FF = Sift. 

7B 120" 
RQD = 63% 
FF = 4/fr 

8B 118" 
RQD = 44% 
FF = 5/ft. 

BOWSER-MORNER 

Testing Laboratories, Inc. 



33767 Job No. ________________ __ 

12-1-82 
Date Logged -------------

Observer ______ J_KK __________ _ 

604' 
Surface Elevation--------

ROCK CORE LOG 

17 - continued 
Boring No.------------------------

559' Core Top Elevation ______________ __ 

917" Core Recovery ____________________ _ 

Age(s)/Formation(s) ___ S_i_1_u_r_l_·a_n_/~T_y~m __ o_c_h_t_e_e __ m_e_m_b_e~r~o_f~B_a_s~s __ I_s~1~a_n __ d~s __ F_o_r_m~a~t_i_o~n __ _ 

) 33% (from 50 to 125 feet) 
TOTAL Rock Quality Designation (RQD --------~------------------~------------

TOTAL Fracture Frequency (FF) ______ f_r_o_m ___ 8~5 __ t~o~l~2~5-'~o~n~l~y~7~-~5~f~r~a~c~tu~r~e~s~/~f~t~·----

Depth(ft) Description 

120.0 

Bottom of boring at 125.0' 

A - 52 

Sample Recovery 

9B 60 11 

RQD = 26% 
FF = 8/ft 

BOWSER-MORNER 
Testing Laboratories, Inc. 



LOG OF BORING NO. 18 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-12-82 

SURFACE ELEVATION: 607' DATE COMPLETED: 10-13-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO.& SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

0.0' 
r----1.0' 

(FILL) Crushed stone 

f-- Very stiff brown and gray silt and lA 1.0- 2.5 3- 7-10 17 
r- clay, traces of sand, gravel and 

r- organic material, moist 
~ (Becomes stiff at 4.5') 2A 4.0- 5.5 3- 5- 6 11 
.5..'.__ 

-

-

-

10• 3A 9.0-10.5 2- 2- 3 5 -
-

-

-
14.0' -

15' Very soft gray clay, some silt, 4A 14.0-15.5 l- 1- 2 3 
=-- trace of sand, (with 1/2" brown 
- silt seams throughout sample), moist 
-

f--
r- 19.0' 

~ Very soft gray clay, traces of silt SA 19.0-20.5 l- l- 2 3 

and sand, wet 
r-
f--

f--

r- 24.0' 

~ Soft gray clay, some silt, traces of 6A 24.0-25.5 2- l- 3 4 
sand and gravel, wet -

f--

r-
f-- (Becomes moist at 29.0') 
30' 7A 29.0-30.5 1- 2- 2 4 F-

METHOD: Hollow Auger V.ATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH)4 • Q 
1 {heavy} X A. SPLlT SPOON 

TECHNICIAN: BK and CL 
COMPLETION DEPTH: 22 • Q 

1 * -- B. 

JOB NO.: 33767 (j l) DEPTH AFTER: 15 • 5 HAS. 12.2'* c. SHELBY TUBE 

* 
Taken in augers at 19.0' 
Taken in augers. 

A - 53 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 



LOG OF BORING NO. 18 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-12-82 

SURFACE ELEVATION: DATE COMPLETED: 
10-13-82 

607' 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & SAMPLE 
TYPE DEPTH 

30' -
-
-
-
- 34.0' SA 34.0-35.5 
35' Very stiff gray clay and silt, some .=..::....__ 

sand, trace of gravel, moist 
-

-

-

- (Becomes hard at 39.5') 9A 39.0-40.5 
40' 
~ 

f--

f--

f--- 44.0' lOA 44.0-45.0 
f--
c----±5.0~ 

Hard gray silt, some clay, some 
sand, traces of gravel and gypsum, 

r- moist 

- \Veathered dolomite 

- (Auger refusal at 46.0') 
Bottom of boring at 46.0' 

-

-
-
-
-

-

-
-

-

-

-
-

METHOD: Hollow Auger WATER OBSERVATIONS 

IN mAL OEPTH: 24. O' (heavy) X --
TECHNICIAN: BK and CL 22.0'* 

COMPLETION DEPTH: --
JOB NO.: 33767 (j 1) DEPTH AFTER: 

15 5 12 2'** 
• HAS. " 

**Taken in augers.at 19.0' 
* Taken in augers. A - 54 

BLOINS PER "N" BLO'wW 
6" ON /FT. OR 

SAMPLER CORE REC. 

4- 7- 11 18 

11-22-39 61 

70-30/1" 100+ 

TYPE SAMPLER: 

A. SPLIT SPOON 

B. 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 19 

NORTHERN OHIO TREATHENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-19-82 

SURFACE ELEVATION: 611' DATE COMPLETED: 10-20-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 

NO. & SAMPLE 6" ON /FT. OR 

TYPE DEPTH SAMPLER CORE REC. 

' 
_0.0' Very stiff brown and gray clay 

and silt, traces of sand and 
-

organic material, moist lA 1. 0- 2.5 4- 9- 9 18 
-

-

~ 2A 4.0- 5.5 9-13-14 27 

f--

r 1C 7.0- 9.0 24 11 

f--
9. 0' 

~o· l!edium stiff brown silt and clay, 3A 9.0-10.5 3- 4- 5 9 
r--- trace of sand, wet 
I-

I-

f--

I- 4A 14.0-15.5 3- 3- 3 6 
15.0' r--- Hedium stiff gray silt and clay, 

I- trace of sand, moist 
r 
r- 19.0' 

CZo• ~ott gray clay, some SlH, some SA 19.0-20.5 0- 1- 3 4 
r--'- sand, trace of gravel, moist 

r 
r-

I-
'--- 6A 24.0-25.5 2- 3- 5 8 
25' -=-

-
'---

2C 27.0-29.0 24" 
-
-

~ 7A 29.0-30.5 0- 4- 5 9 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: 7.0' X A. SPLlT SPOON 

TECHNICIAN: TA and RF 5.5' X NX wire 
COMPLETION DEPTH: -- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER: HAS. 
X c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES, INC. 

A - 55 



LOG OF BORING NO. 19 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-19-82 

SURFACE ELEVATION: 6111 DATE COMPLETED: 10-20-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 

NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

30' 
-
-

-

r-

~· 
SA 34.0-35.5 5- 6- 8 14 

f.=-
f--

I-
f--

f--
40' 
P'--

9A 39.0-40.5 3- 5- 8 13 

r-
r-
f--
rc. 44. 0' 
45' Hard gray silt, some clay, traces lOA 44.0-45.5 12-21-35 '--- 56 

of sand and gravel, moist 
-
,.-
,-

I- 50.0' 
llA 49.0-49.5 100/3" 100+ 

Medium hard broken brown shaley 
- dolomite lB 50.0-53.0 33" 
-

-
-
55' ..::...:.__ 2B 53.0-58.0 54" 

-

-

-

bD' 
-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: l' Q f X A. SPLIT SPOON --
TECHNICIAN: TA and RF 

COMPLETION DEPTH: 5. 5' _X_ B. NX wire 

JOB NO.: 33767 (j 1) DEPTH AFTER: HRS. 
X c. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 

A - 56 



LOG OF BORING NO. 19 - continued 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, CHID 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-19-82 

SURFACE ELEVATION: 611' DATE COMPLETED: 10-20-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 

NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

f6JL.-
f-

r-
f- 3B 58.0-68.0 117" 
f--

!£&._ 

-

~ 

~ 

'-- 4B 68.0-70.0 24 11 

!--- Bottom of boring at 70.0' 
-

-

-

-

-
-

-

f-

r-
!---

r-
f-

f-

f-

!--
r-
f-

r-
f-

!---

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH:]" Q' X A. SPLIT SPOON --
TECHNICIAN: TA and RF 5.5' X NX wire 

COMPLETION DEPTH· -- B. 

JOB NO.: 33767 (j l) DEPTH AFTER: HAS, 
X c. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 

A - 57 



ROCK CORE LOG 

33767. 
Job No.----~-------------

llo ring No. _________ _:1:.:9:_ ______ _ 

11-1-82 Da t e Logged __ __.::c::_..::._..::.:.:__ 
561' 

Core Top Elevation--------

228" 
Observer ______ J::.:.:KK::__ ____ __ Core Recovery--------------

611' 
Surface Elevation ____ :...:._.:: 

Age(s)/Formation(s) ___ U~p~p.:e:.:r~S:.:i~l:.:u:.:r~i:.:a:.:n~/:.:T~ym~o:.:c:.:h~t_:e_:e~-------------------------

29% 
TOTAL Rock Quality Designation (RQD) _______________________________________ __ 

TOTAL Fracture Frequency ( FF) _____________ _:N~o_:t--"c"a"l:.:c:.:u:.:l:.:a""tcce.:dc_ ________ __ 

Depth(ft) Description 

50.0 
Hard weathered black shale with gypsum along 
bedding planes 

52.5 Soft massive white gypsum with shale partings 

53.0 

53.5 Hard black shale, occasional gypsum, occasional 

weathered zones 

Hard interbedded black and white shale and gypsum, 

58.0' appears clastic in zones, small s·cale faults with 

offset 

68.0 

Bottom of boring at 70. 0' 

. 

A - 58 

Sample tR.ecoverv 

lB 33" 
RQD ~ 0% 

2B 54" 
RQD ~ 27/~ 

3B 117" 
RQD ~ 32% 
nn ''" 
4B 24" 
RQD ~ 58~~ 

FF ~ 2/ft. 

80WSER-MORNER 

Testing Laboratories, Inc. 



LOG OF BORING NO. 20 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: ll-24-82 

SURFACE ELEVATION: 610' DATE COMPLETED: ll-24-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO.& SAMPLE 
TYPE DEPTH 

,...._?·O' Topsoil 
1.0' 

~ Medium stiff brown clay and silt, lA 1.0- 2.5 
i-- trace of sand, moist 
'-

- 4.0' 
.l_ Medium stiff brown and gray clay 2A 4.0- 5.5 

- and silt, trace of sand, moist 

-
~ 

- 3A 9.0-10.5 10' 
-'--

-

- 12.0' 
Medium stiff gray clay, some silt, 

-
trace of sand, moist 

-

J..S.:...... 
4A 14.0-15.5 

-

r-
r-
1-:-_ 19.0' 
20' Medium stiff gray clay, some silt, SA 19.0-20.5 
f"-"- some sand, trace of gravel, moist 
r-
r-
f-

(With trace of gravel at 24.0') 
-
..2l_ 6A 24.0-25.5 

-

-

-
-
30' -=- 7A 29.0-30.5 

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: 9 0' (beaY;i) __x_ 
TECHNICIAN: BK and DU 20.0' 

COMPLETION DEPTH: --
JOB NO.: 33767 (j 1) DEPTH AFTER: 1. :Q,5 0 .4' 

A - 59 

BLOWS PER "N" BLOWS 
6" ON /FT. OR 

SAMPLER CORE REC. 

2- 4- 5 9 

3- 3- 5 a 

3- 4- 5 9 

2- 3- 3 6 

2- 3- 4 7 

2- 4- 4 8 

ll-22-30 52 

TYPE SAMPLER: 

... SPLIT SPOON 

8. 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 20 -- continued 

NORTHERN OHIO TREATI1ENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-24-82 

SURFACE ELEVATION: 610' DATE COMPLETED: 11-24-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PEA "N"BLOWS 
NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

JD.!.._ 
(Becomes stiff at 30.5') 

-

-

-

- SA 34.0-35.5 11-22-30 52 
35' (Becomes hard at 35.0') ;=___ 

-

-

-

-
£ill.C._ 9A 39.0-40.5 12-28-41 69 

41. 0' -
Apparent rock -
(Auger Refusal at 41. 5') 

-

Bottom of boring at 41.5' 
-

-
-

-

I-
r-
1---

I-
r-
I-
-

-
-

-
-
-
-

METHOD: 
Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

BK and DU INITIAL DEPTH: 2. 0' (heayy) _X_ A.. SPLIT SPOON 
TECHNICIAN: 

COMPLETION DEPTH: 
20.0' 

JOB NO.: 33767 (j 1) 1. 7 5 0.4' 
DEPTH AFTER: HAS. 

A - 60 

-- .. 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING lABORATORIES. INC. 



LOG OF BORING NO. 21 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-19-82 

SURFACE ELEVATION: 612' DATE COMPLETED: 
11-19-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC, 

~O.O' Topsoil 

~ 
0.5' Very stiff and brown silt and gray lA 1.0- 2.5 8-10-12 22 

r-- clay, traces of sand and organic 

~ material, moist 

5' 2A - 4.5- 6.0 4-
' 

4- 5 9 
-
--
TD' 9. 5' 3A 9. 5-11.0 2- 3- 4 7 
- Hedium stiff gray clay and silt, 

trace of sand with intermittent 
-

1/16"-1/S"wet fine sand seams from 
-

10.5')' moist 
-

lS' 14.5' 
- Medium stiff gray clay, some silt, 4A 14.5-16.0 2- 3- 3 6 

- traces of sand and gravel, moist 

1-

1-

1- 19.5' SA 19.5-21.0 3- 4- 4 8 
~ Medium stiff gray clay, some silt, 

1-
some sand, trace of gravel, moist 

1-

1-

CZ"s• (Becomes stiff at 24.5') 6A 24.5-26.0 4- 5- 7 12 
~ 

c--

1-
r--
"3o• 7A 29.5-31.0 4- 6- 8 14 
""-'--

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

TECHNICIAN: RG and TA INITIAL DEPTH: lQ, 5' (light) _x_ A. SPLIT SPOON 

COMPLETION DEPTH: 
None 

JOB NO.: 33767 (j l) DEPTH AFTER: HAS. 

A - 61 

-- •• 
C. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 21 -continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan 

SURFACE ELEVATION: 612' 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & 
TYPE 

30' 
~ 

-

-
-
~5' (Becomes very stiff at 34. 5') SA 
'---

-
- 37.0' 

Gray weathered dolooitic shale 
~ (Auger refusal at 38. 0') 
r- Bottom of boring at 38.0' 
-
---
-
-
-

-
-
t--
f---
-
-
-
~ 

1----

~ 

~ 

~ 

~ 

f---

METHOD: Hollow Auger WATER OBSERVATIONS 

TECHNICIAN: RG and TA 
INITIAL DEPTH.10. 5' (light) 

None 
COMPLETION DEPTH: 

JOB NO.: 33767 (j 1) DEPTH AFTER: HAS. 

A - 62 

DATE STARTED: 11-19-82 

DATE COMPLETED: 11-19-82 

SAMPLE 
DEPTH 

34.5-36.0 

X 

--

BLOWS PER "N" BLOWS 
6" ON /FT. OR 

SAMPLER CORE REC. 

10-14-16 30 

TYPE SAMPLER: 

A. SPLIT SPOON .. 
C. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 



LOG OF BORING NO. 22 

~WRTllERN OHIO TREATilENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan OATE STARTED: 10-11-82 

SURFACE ELEVATION: 610' DATE COMPLETED: 10-11-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 

NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

_0.0' Topsoil 
1. 0' 

- Very stiff brown and gray silt and lA 1.0- 2.5 7- 8-13 21 
- clay, traces of sand and organic 
- material, moist 

5' lC 4.0- 6.0 24 11 

r---
1---

I 1---

1---

1---
9.0' 

10' Soft gray clay and silt, trace of 2A 9.0-10.5 1- 2- 2 4 
f='-- sand (with 1/ 2" brown si.lt seams 
1--- throughout sample), moist 
1---

1---
1--- 14.0' 

l.J...L... Soft gray clay, some silt, some zc 14.0-16.0 24 11 

sand, trace of 
~ 

gravel, moist 

1--

-

ZO' 3A 19.0-20.5 1- 2- 3 5 -
-

-

-
1---
25' 3C 24.0-26.0 24 11 

r---
1---
1---

1---

!Jo' 
(Becomes stiff at 29.5') 

I---
4A 29.0-30.5 3- 5- 6 11 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: ll.Q' (heavy) X A. SPLIT SPOON 
TECHNICIAN: BK and CL --

COMPLETION DEPTH: l<) · 8
1 

-- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER· l.QHRS. 18.5' X C. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 

2815 A - 63 



2815 

LOG OF BORING NO. 22 -continued 

NOJTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-11-82 

SURFACE ELEVATION: 610' DATE COMPLETED: 10-11-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & SAMPLE 
TYPE DEPTH 

30' "-"---

-

-

-

:ll:_ (\olith cobbles at 34.5 to 35. O') 4C 34.0-34.5 

- (Becomes hard at 35.0') SA 34.5-36.0 

-

-

4o• 6A 39.0-40.5 
~1.0' 
r- Weathered dolomite, wet 
r-
1--
r- 7A 44.0-45.5 
r-- Bottom of boring at 45.0' 
r-

1--
r-
-
~ 

1--
r-

r-

-
-
-

-

-
-
-

METHOD: Hollm¥ Auger WATER OBSERVATIONS 

INITIAL DEPTH: 11.0' (heavy) X --TECHNICIAN: BK and CL 19.8' 
COMPLETION DEPTH: --

JOB NO.: 33767 (j 1) DEPTH AFTER: l.OHAS. 18.5' X 

A - 64 

BLOWS PER "N" BLOWS 
6" ON /FT. OR 

SAMPLER CORE AEC. 

6" 
7-34-10 44 

15-25-75/5" 100+ 

100/9" 100+ 

TYPE SAMPLER: 

A. SPLIT SPOON 

B. 

c. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 



LOG OF BORING NO. 23 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82 

SURFACE ELEVATION: 618' DATE COMPLETED: 11-19-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N"BLOWS 
NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

_0.0' (FILL) Stiff brown and gray silt 

- and clay, traces of sand, gravel anc 
organic material, moist lA 1.0- 2.5 7- 8-11 19 -

- 3. 5' 

5' (FILL) Medium stiff gray and brown 
2A 4.5- 6.0 3- 4- 5 9 

- clay and silt, trace of sand, moist 

- 6.5' 
- (FILL) Medium stiff dark gray clay 
- and silt, traces of sand and 
- organic material, moist 

10' 
ll.O' 

3A 9.5-11.0 2- 3- 4 7 

- Very stiff gray and brown clay and 
- silt, trace of sand, moist 
r-
r-

4A 14.5-16.0 7-14-15 29 
~ 
r-
r-
f--

- 20.0' 
(With 6-8111 wet black organic matter 
at 19.5') SA 19.5-21.0 4- 4- 4 8 

Medium stiff gray and brown clay 
- and silt, trace of sand with 1/16" 
- fine sand seams, moist 
-
- 24.5' 

6A 24.5-26.0 0- 3- 2 5 25' Soft gray clay, some silt, with 
- intermittent 1/16-1/8" gray fine to 
- coarse sand seams, moist 

- 29.5' 
- Medium stiff gray clay, some silt, 

~ 
some sand, trace of gravel, moist 7A 29.5-30.0 3- 3- 3 6 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 
19.5' (light) X 

INITIAL DEPTH: -- A. SPLIT SPOON 
TECHNICIAN: RG and TA 24.4' 

COMPLETION DEPTH: -- B. 

JOB NO.: 33767 (j 1) DEPTH AFTE A: HAS. c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. lNC. 

A - 65 



LOG OF BORING NO. 23 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82 

SURFACE ELEVATION: 618' DATE COMPLETED: 11-19-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO.& SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

30' 
~ 

1--

t--
1--

'Js• SA 34.5-36.0 2- 4- 3 7 
I--
t--
t--
t--
1-- 9A 39. 5-41. 0 3- 4- 4 8 40' 
t-"-"-

1--
1--

t--

7s• (Becomes hard at 44.5') 
1----

lOA 44.5-46.5 8-13-19 32 

f-

i-

f--

- 11A 49.5-51.0 8-16-18 34 50' -'""---

1--

i- 53.0 
- Medium-hard gray weathered 
- gypsiferous shale 12A 54.5-55.0 110/6" 110+ -

Bottom of boring at 55.0' 
-

-
-
-
-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

RG and TA 'N>T>AL DEPTH' 19 • 5' ~light) _x_ A. SPLIT SPOON 
TECHNICIAN: 

COMPLETION DEPTH: 
24.4' 

JOB NO.: 33767 (j 1) DEPTH AFTER: HAS. 

A - 66 

-- •• 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. INC. 



LOG OF BORING NO. 24 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82 

SURFACE ELEVATION: 60S' DATE COMPLETED: 11-18-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO.& SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

r--0.0' Topsoil 
0.5' 

Very stiff gray and brown clay and - lA 1.0- 2.5 6- 8-12 20 r--- silt, trace of sand, moist 

-
f-o 4.5' 
5' Very stiff gray and brown silt, 2A 4.5- 6.0 7-ll-14 25 .::..__ 

f- some clay, trace of sand, moist 

-
f--

IO• 
~0.5' 

(Becomes medium stiff at 9.5') 3A 9.5-11.0 3- 4- 5 9 
- Medium stiff gray clay, some silt, 
- traces of sand and gravel, moist 
-

-
4A 14.5-16.0 1- 3- 5 8 15' =-

-

-

-

~ SA 19.5-21. 0 2- 4- 5 9 

r--
f--

r-

- 24.5' 
25' Stiff gray clay, some silt, some 6A 24.5-26.0 4- 5- 6 11 - sand, trace of gravel, moist -

-
-

~· 7A 29.5-31.0 4- 5- 7 12 -
METHOD: Hollow Auger WATER OBSERVATIONS TVPE SAMPLER: 

INITIAL DEPTH: 4.5'(trace) _x_ A. SPLIT SPOON TECHNICIAN: RG and TA 
JOB NO.: 

11767 ( i 1) 

COMPLETION DEPTH: 
None 

DEPTH AFTER: HAS. 

A - 67 

-- •• 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 24 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan 

SURFACE ELEVATION: 605' 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & 
TYPE 

PiL 
1--

1-

I-

r:l5' r-- SA 

1-

1-
1--

tf&_ 9A 

I-
1-- 42. 5' 
1- Hard gray silt, some clay, some 

1-- sand, trace of gravel, contains 

aS.O' gypsum, moist lOA 

- Gray Heathered shale with gypsum 

- Bottom of boring at 45.5' 

-
-

-
-
-
-
I-

r--
1--

I-
I-
1--
1---

METHOD: Hollow Auger 
WATER OBSERVATIONS 

TECHNICIAN: RG and TA INITIAL DEPTH: 4. 5' (trace) 
None 

COMPLETION DEPTH: 

JOB NO.: 3376 7 (j 1) DEPTH AFTER: HRS. 

A - 68 

DATE STARTED: 11-18-82 

DATE COMPLETED: 11-18-82 

SAMPLE 
DEPTH 

34.5-36.0 

39. 5-41.0 

44.5-45.5 

X --
--

BLOWS PER "N"BLOWS 
6" ON /FT. OR 

SAMPLER CORE REC, 

6- 8-11 19 

7-10-14 24 

50-50/3" 100+ 

TYPE SAMPLER: 

A. SPLIT SPOON 

•• 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 25 

NO~THERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-13-82 

SURFACE ELEVATION: 610' DATE COMPLETED: 
10-13-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 

NO, & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

_0.0' (FILL) Brown silt, trace of sand, i 
' 

0 5' - . rno is t 
Hediurr, stiff brown and gray silt lA 1.0- 2.5 2- 4- 6 10 

- and clay, traces of sand and gravel, 
-

4.0' 
moist 

- 2A 4. 0- 5.5 3- 5- 8 13 
.s.c__ Stiff brown and gray silt and clay, 

traces of sand and organic material, 
-

7. 0' moist 
-

Stiff gray and brown clay and silt, lC 7.0- 9.0 20" 
- I trace of sand, moist 

lo' .::..::.._ 3A 9.0-10.5 2- 7- 8 15 

-
-

;-
- 14.0' 

15' Stiff gray silt, some clay, some 4A 14.0-15.5 3- 5- 7 12 
~ 

sand, trace of gravel, moist 
-

;-

;- 2C 17.0-19.0 24'' 

;- (Becomes medium stiff at 19.5') SA 19.0-20.5 2- 3- 5 8 
f2lL-
;-
;-
;-

~· 
(Becomes stiff at 24.5') 

6A 24.0-25.5 3- 5- 6 11 
r---
;-

r-
;- 3C 27.0-29.0 24" 

'3o• 
~ 

7A 29.0-30.5 3- 6- 7 13 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

and 
INITIAL DEPTH: 17. 0' (heayy) _X_ A. SPLIT SPOON 

TECHNICIAN: BK CL 
COMPLETION DEPTH: 30.7' ,, 

-- B. 

JOB NO.: 33767 (j 1) 0.25 22.4 * X DEPTH AFTER: HAS. c. SHELBY TUBE 

* Taken in augers. BOWSER - MORNER 
TESTING LA BORA TORIES, INC. 

A - 69 



LOG OF BORING NO. 25 - continued 

NORTiERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shm-.~n on boring J ocation plan DATE STARTEO: 10-1 l-·H2 

SURFACE ELEVATION: 610' DATE COMPLETED: 10-ll-82 

STRATUM 

-
-

~ 

-

-

-

-
-
-

METHOD: 

1 SAMPLE 
I NO_ & 

~~----_j_ TYPE 

DESCRIPTION OF MATERIAL 

81\ 

(Becomes very stiff at 39.5') 
9A 

(Becomes hard at 44.0') 
lOA 

Weathered dolomite and gyp~um, wet 

BLOWS PER 
SAMPLE i 6" ON 

DEPTH__J_~~~ 

34.0-JS.S 4- 5- 7 

39.0-40.5 )-10-15 

44.0-45.5 

'N" BLOWS 
1 f-'T_ OR 

CORE Rt:C. 

12 

25 

~------~~~----~~~--------~~1~1A~~4~9~-~0--4~9~-~5~~1C~J0_/_1'_' _____ ,_1_0_0_+ __ 
Bottom of boring at 49.5' I 

I 

I 
I 

Hollmv Auger TYPE SAMPLER 

X A. SPLIT SPOON 

TECHNICIAN· BK and CL 

WATER OBSERVATIONS 

INITIAL OEPTH:~_Q' (heavy) 

COMPLETION DEPTH __ _l_Q__·~--- 8 

JOB NO.· C. SHELBY TUBE 
X 

33767 (j 1) OEPTH AFTERO_.~_ HRS __ 2_2_.1,_' 

* Taken in augers. BOWSER - MORNER 
TESTL".JG LA BORA TORIES, INC 

A - 70 



LOG OF BORING NO. 26 

NORTHERN OHIO TREATMENT FACILITY -VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 1-27-83 

SURFACE ELEVATION: 613' OATE COMPLETED: 1-27-83 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & SAMPLE 
TYPE DEPTH 

~0.0' (FILL) Brown silt, some sand, some 
1. O' clay, traces of gravel and organic 

~ 

material, moist lA 1. 0- 2.5 
c-- (FILL) Very stiff gray and brown 
~ clay, some silt, some sand, trace 
~ 4.0 of gravel, moist 
L5..C- (FILL) Medium stiff brown silt, 2A 4.0- 5.5 

some sand, traces of gravel and 
~ 

organic material, moist 
;-

(Becomes 
f--

very stiff at 8. 5') 

r--
_10.0' 3A 9.0-10.5 

Stiff brown and gray clay and silt, 
~ 

traces of sand, gravel and organic 
;- material, moist 
~ 

ls' 4A 14.0-15.5 -
~ 

~ 

-
20' 19.7' SA 19.0-20.5 
- Stiff gray clay and silt, some 

- sand, moist 

-

-
r-- 6A 24.0-25.5 
1--25.0 

Stiff gray silt, some clay, some 
f-- sand, trace of gravel, moist 
r--
r--
Jo' 7A 29.0-30.5 
1--

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: 24.0' ~trace) __ X 
TECHNICIAN: BK and CL None 

COMPLETION DEPTH: --
JOB NO.: 

33767 ( i 1) DEPTH AFTER:Q. 25 HRJ.Jone 

A - 71 

BLOWS PER "N" BLOWS 
6" ON /FT. OR 

SAMPLER CORE REC. 

6- 5-12 17 

17- 4- 2 6 

7- 8-13 21 

4- 6- 7 13 

5- 7- 8 15 

3- 4- 7 11 

5- 7- 8 15 

TYPE SAMPLER: 

... SPLIT SPOON 

•• 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 26 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: l-27-83 

SURFACE ELEVATION: 613' DATE COMPLETED: l-27-83 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & SAMPLE 
TYPE DEPTH 

30' 
1--
r-
r-
r-
r-
35' 
F- SA 34.0-35.5 

r-
r-
r-
r- (Becomes very stiff at 39. 5') 

9A 39.0-40.5 ~ 
r-
r-
r-
r-
45' -=--- lOA 44.0-45.5 

-
-
-

49. O' 
SO' Hard gray silt, sand, llA 49.0-49.5 some some 
-:;o.5' clay, trace of gravel, moist 
- Apparent rock 
- (Auger refusal at 51.5') 
f- Bottom of boring at 51.5' 
r-
1---

r-
r-
r-
r-
1--

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: 
24. 0' (trace) X --TECHNICIAN: BK and CL None 

COMPLETION DEPTH: --
JOB NO.: 33767 (j l) 

0.25 None 
DEPTH AFTER: HAS. 

A - 72 

BLOWS PER "N" BLOWS 
6" ON /FT. OR 

SAMPLER CORE REC. 

5- 6- 9 15 

5- 8-10 18 

5-10-18 28 

100/6" 100+ 

TYPE SAMPLER: 

A. SPLIT SPOON 

•• 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. INC. 



LOG OF BORING NO. 27 

NORTHER"' OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan 

SURFACE ELEVATION: 610' 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO.& 
TYPE 

f---0.0' Topsoil 
0. 5' Hard dark brown silt and clay, f-

r- 2.0' traces of sand and organic material lA 

f--
moist 
Hard gray and brown clay and 8 il t, 

r- traces of sand and gravel, moist 2A 
f:L--- (Becomes medium stiff at 4. 5') 
r-
r-
f-

'lo· 3A :=--:ro. s' 
,-- Medium stiff gray clay, some silt, 
c- some sand, trace of gravel, moist 

-
-
~ 

4A 

-

-

-

2o· SA 
-=-=--
-

-
-
-

.2.'L_ 6A 

-

-
-
-
30' =--- 7A 

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: * TECHNICIAN: RG and RA 42.5' 
COMPLETION DEPTH: 

JOB NO.: 33767 (jl) 
DEPTH AFTER: HAS. 

* 4.5'~trace); 29.5'(medium) 

A - 73 

DATE STARTED: 11-11-82 

DATE COMPLETED: 11-15-82 

SAMPLE 
DEPTH 

l. 0- 2.5: 

4.5- 6.0 

9.5-11.0 

14.5-16.0 

19.5-21.0 

24.5-26.0 

29. 5-31.0 

X --
--

BLOWS PEA "N"BLOWS 
6" ON /FT. OA 

SAMPLER CORE REC. 

9-16-18 34 

4- 4- 4 8 

3- 4- 4 8 

4- 4- 4 8 

3- 4- 5 9 

4- 4- 5 9 

4- 5- 5 10 

TYPE SAMPLER: 

A. SPLIT SPOON 

B. 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. INC. 



LOG OF BORING NO. 27 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan 

SURFACE ELEVATION: 610' 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO.& 
TYPE 

.}lL 

~ 

f-
c__ 

- (Becomes very stiff at 34.5') SA 35' ..:::..:::..__ 

-
-
~ 

GlL 9A 

1-- 42.0' 

1-- Gray shaley dolomite with gypsum. 

!--- lOA 

!--- Bottom of boring at 43.5' 

1---
!---

!---

1--
!---

>-----
1--
!---

!---

1--

"--
!---

1--

1--

1--

"--

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: * TECHNICIAN: RG and TA 42.5' COMPLETION DEPTH: 

JOB NO.: '10.7(;7 (; 1) DEPTH AFTER: HAS. 

* 4.5' (trace); 29.5' (medium) 

A - 74 

DATE STARTED: 11-11-82 

DATE COMPLETED: 11-15-82 

SAMPLE 
DEPTH 

34.5-36.0 

39.5-41.0 

43.0-43.5 

X 

--

BLOWS PER "N" BLOWS 
6" ON /FT. OR 

SAMPLER CORE REC, 

4- 8- 9 17 

26-28-31 59 

100/2" 100+ 

TYPE SAMPLER: 

A. SPLIT SPOON 

•• 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 28 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan 

SURFACE ELEVATION: 611' 

STRATUM 

r--0.0' 
0.5' r--

1-
r--
1-
fS.C--
1-
1-
r-­
r--
10' 
~ 

-
r-

-

DESCRIPTION OF MATERIAL 

Topsoil 

Hard gray and brown clay and silt, 
trace of sand, moist 

(Becomes very stiff at 4.5') 

(With trace of 1/16" fine sand 
lenses at 9.0') 

~,14.5''~~~----~------~-------
~ Stiff gray clay, some silt, some 

__ sand, trace of gravel, moist 

-
-

To• 
~ 

-
-
-
-
25' ~ 

-
-
-

JO' =-
(Becomes medium stiff at 29.5') 

SAMPLE 
NO. & 
TYPE 

lA 

2A 

3A 

4A 

SA 

6A 

7A 

METHOD: Hollow Auger WATER OBSERVATIONS 

* 

DATE STARTED: 11-10-82 

DATE COMPLETED: 11-11-82 

BLOWS PER 
SAMPLE 6" ON 
DEPTH SAMPLER 

1.0- 2.5 15-23-25 

4.5- 6.0 5- 8-12 

9.5-11.0 5- 7-10 

14.5-16.0 4- 4- 7 

19.5-21.0 4- 5- 6 

24.5-26.0 4- 5- 6 

29.5-31.0 2- 5- 5 

TYPE SAMPLER: 

"N" BLOWS 
/FT. OR 

CORE REC. 

48 

20 

17 

11 

11 

11 

10 

TECHNICIAN: 
INITIAL DEPTH: ______ _ 

RG and TA 
X A. SPLIT SPOON 

JOB NO.: 33767 (jlO 

* 4.5'(light); 44.5'(heavy) 

COMPLETION DEPTH: 23. Q' 

16.2S 18.0' 
DEPTH AFTER: FiRS. 

A - 75 

•• 
C. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. INC. 



LOG OF BORING NO. 28 - continued 

NORTHE~RN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-10-82 

SURFACE ELEVATION: 611' DATE COMPLETED: 11-11-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PEA "N"BLOWS 
NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

~ 
r--
r--
r--
r-- (Becomes very stiff at 34. 5') 
35' SA 34.5-36.0 6- 8- 9 17 r-
r--
r--
f---

'W· (Becomes hard at 40. O') 9A 39.5-41.0 8-17-19 36 
~ 

r-
r-

- 44.5' 
- Gray weathered shale with gypsum 
- and 1" sand seam wet) lOA 44.5-45.0 100/5" 100+ 

Bottom of boring at 45.0' 
-

-

-

-

-
-

-
-
-

-
-

-

-
-

-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

* X 
INITIAL DEPTH: -- A. SPLIT SPOON 

TECHNICIAN: RG and TA 23.0' COMPLETION DEPTH: -- •• 
JOB NO.: 33767 (j 1) 16.25 18.0' 

DEPTH AFTER: HRS. 

* 4.5'(1ight); 44.5'(heavy) 

A - 76 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LA BORA TORIES. IHC. 



LOG OF BORING NO. 29 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-18-82 

SURFACE ELEVATION: 611' DATE COMPLETED: 10-19-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

' 
r--0.0' Topsoil 

1- l. 5' 
lA 

Very stiff brown silt, clay, 
1.0- 2.5 7-10-19 29 

r- some 

r- some sand, damp 

!s> 
!---- lC 4.0- 6.0 18 11 

1-
6.0' 

Hard gray and brown silt, some clay, 2A 6.0- 7.5 17-19-13 32 
-

some sand, trace of gravel, damp 
-

lO' 3A 
I 

9.0-10.5 5- 6-11 17 
- I 
-

I -· 

-

- 14.0' 
15' Stiff gray silt and clay, 4A 14.0-15.5 3- 6- 6 12 
-==-- some 

sand, trace of gravel, moist 
-

-

-

2lL_ SA 19.0-20.5 3- 4- 6 10 

-

-

-

,..- 2C 23.0-25.0 24" 
..z.s..:_ 

6A 25.0-26.5 4- 5- 6 11 
-

-
-

3o• ..::..:...._ 7A 29.0-30.5 3- 5- 6 11 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: 
42.5' (heavy) X A. SPLIT SPOON --

TECHNICIAN: TA and RF 
COMPLETION DEPTH: 13. O' ' _X_ B. NX wire 

JOB NO., 5 min. 11. 0' * * X 
33767 ( il) DEPTH AFTER: HAS. c. SHELBY TUBE 

'' After coring BOWSER- MORNER 
'''* Taken in augers at 44 t depth before coring. TESTING LABORATORIES, INC. 

A - 77 



LOG OF BORING NO. 29 - continued 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan 

SURFACE ELEVATION: 611' 

STRATUM 

--
--

--

JS' 
-
--

f-­

r-
r-- 39.5' 
~ 
f-­

DESCRIPTION OF MATERIAL 

Hard brown silt, some clay, some 
sand, trace of gravel, damp 

f-- 42.5' 
r- I-~G_r_a_y~f~r~a_c __ t_u_r_e_d~d~o-l~om~i-t-e---------------l 

~· I---
f-
f-­

r-
'­
SO' r-
f-­

r-­
r-
--

.lli._ 

--
r-

--

60• -

SAMPLE 
NO. & 
TYPE 

SA 

9A 

lB 

2B 

METHOD: Hollow Auger WATER OBSERVATIONS 

DATE STARTED: 10-18-82 

DATE COMPLETED: 10-19-82 

SAMPLE 
DEPTH 

34.0-35.5 

39.0-40.5 

44.0-48.0 

48.0-58.0 

BLOWS PER 
6" ON 

SAMPLER 

3- 3- 5 

"N" BLOWS 
/FT. OR 

CORE REC. 

8 

10-60-30/3" 90+ 

120" 

TYPE SAMPLER: 

INITIAL DEPTH: 42.5'(heavy) X A. SPLIT SPOON ---
TECHNICIAN: TA and RF 13.0' * X NX wire 

COMPLETION DEPTH: --- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER: 
5 mint!! As. 11.0''* X c. SHELBY TUBE 

* After coring BOWSER- MORNER 

'"* Taken in augers at 44' depth before coring. 
TESTING LABORATORIES, INC. 

A - 78 



LOG OF BORING NO. 29 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-18-82 

SURFACE ELEVATION: 611' DATE COMPLETED: 10-19-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & 
TYPE 

60' ..::....::...._ 

-

-

-

-

3B 

SAMPLE 
DEPTH 

58.0-64.0 

r--
1-

I­

f-

1-

r----­
I­

f­

I­

f­

r--

Bottom of boring at 64.0' 

r­

'--

-

-

-
-

-

-

1-

r-­
I­

I­
I­

I­
r---

METHOD: 
Hollow Auger 

TECHNICIAN: TA and RF 

JOBNO.: 33767 (jl) 

* After coring 

WATER OBSERVATIONS 

INITIAL DEPTH: 42.5' (heaVY) 

13.0' * 
COMPLETION DEPTH:------

DEPTH AFTER: 5 min 'HAS. 11. Q 
1 7

' 

** Taken in augers at 44' depth before coring. 

A - 79 

_X_ 
X 

X 

BLOWS PER 
6" ON 

SAMPLER 

TYPE SAMPLER: 

"N" BLOWS 
/FT. OR 

CORE REC. 

64" 

A. SPLIT SPOON 

NX wire 
B. 

C. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 



ROCK CORE LOG 

noring No. ________ 2~9 ______________ __ 

lla te Logged ___ l"'-'i.0-=2z9=--"8~2~--
567' 

Core Top Elevation---------------

0 b s e r v e r ------'"'-'JK"K,_ ______ __ 
232" 

Core Recovery ---------------------

611' 
Surface Elevation---------

Silurian/Tymochtee member of Bass Islands Formation 
Age(s) /Formation(s) -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----

40% TOTAL Rock Quality Designation (RQD) ____ ...:._:...:..: __________________ __ 

5 per foot 
TOTAL F r ac t u re Fr eq ue nc y ( FF) --------------------------------------------------

Depth(ft) Description 

44.0' Hard black shale with massive gypsum in fractures 

and voids 

47.2 Soft massive buff shaley gypsum 

48.0 

49.0 Hard black ~hale with massive f';ypsum veins 

so. 7 Soft massive white gypsum interbedded with black 
shale, appears clastic in part 

54.2 Becomes hard 

57.5 Hard fine grained buff dolomite with thin gypsum 
laminae 

58.0 

58. 7 Begin finding open voids parallel with bedding 
lined with crystalline f';ypsum 

63.3 Hard massive black shale with flow structures 
-

BottoN of boring at 64.0' 

A - 80 

Samrle [Recovery 

lB 48'' 
ROD ~ 60% 
FF ~ 3/ft. 

2B 120" 
RQD ~ 55% 
FF ~ 4.5/ft. 

3B 64" 
RQD ~ 0% 
FF ~ 7/ft 

BOWSER-MORNER 

Testing: Laboratories, Inc. 



LOG OF WELL NO. 29 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION' 

DATE INSTALLED: 

As shown on boring 
location plan. 
10-19-82 

SURFACE ELEVATION' 

TOP OF PIPE ELEVATION= 
610.3 

612.68 

TYPE OF PIEZOMETER' 1 1/4" SCH 40 PVC with 1 1/4" x 3', 0.010 slot screen 

DATE 
WATER SURFACE 

DEPTH (FT.) 

10-19-82 Flushed aft 

10-20-82 19.3 

1-19-83 16.25 

2-03-83 15.5 

TECHNICIAN TA and RF 

JOB NO. 33767 (j 1) 

WATER SURFACE 
ELEV. (FT.) 

r setting. 

591. 0 

594.0 

594.8 

INSTALLATION DESCRIPTION 

DESCRIPTION DEPTH (FT.) 

= 2.0' 

---0.0' 

Grout 

44.0' (collar 

Bedrock 

- 60.5 

-
Screen -

- 63.5 

'-----' --- 64. 0 
Bottom of Boring 

Guardpipe with locking cap installed 

A - 81 



LOG OF BORING NO. 30 

NOR":HERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82 

SURFACE ELEVATION: 610' DATE COMPLETED)l-18-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLO'NS PER "N"BLOWS 
NO. & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

_0.0' Topsoil 

- 1.0' 
Very stiff brown clay and silt, lA 1.0- 2.5 5- 7-10 17 - trace of sand, moist 

-
4.0' 

5' Stiff brown and gray clay and 2A 4.0- 5.5 4- 6- 7 13 
-

silt, traces of sand and gravel, 
-

moist 
-

-

-
3A 9.0-10.5 4- 7- 6 13 10' r--

r--
r--
r- 4 ' r- 1 .0 
15' Medium stiff gray clay, some silt, 4A 14.0-15.5 3- 3- 4 7 
r-- some sand, trace of gravel, moist 
r-
-
-

llL SA 19.0-20.5 2- 3- 4 7 

-
-
-

25· 6A 24.0-25.5 3- 4- 4 8 
-
-

-

-

"3D' (Becomes stiff at 30.0') 7A 29.0-30.5 3- 4- 7 11 
-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH4J. 0' (heavy) X 
A. SPLIT SPOON 

TECHNICIAN: BK and CL 24.6' --
COMPLETION DEPTH: -- B. 

JOB NO.: 1.0 10.8' 
33767 (j 1) DEPTH AFTER: HAS. 

A - 82 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 30 - continued 

NORTHERN OHIO TREATMENT FACILITY- VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82 

SURFACE ELEVATION: 610' DATE COMPLETED: 11-18-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO. & SAMPLE 
TYPE DEPTH 

~ 
r-
r--
r--
r-- SA 34.0-35.5 
~ 
r--
r--
r--

Pl' (Becomes hard at 39.5') 9A 39.0-40.5 
1---

r- 42 0' I- 0 

Weathered shale with gypsum 
~ (Auger refusal at 43.5') lOA 43.0-43.5 
~ Bottom of boring at 43.5' 
-
-
-

-

-
-
-
-
-
-

-
-
-
-
-

-

METHOD: Hollow Auger WATER OBSERVATIONS 

INITIAL DEPTH: 9:3 Q 1 (beay~) _x_ 
TECHNICIAN: BK and CL 24.6' COMPLETION DEPTH: --
JOB NO.: 33767 (j 1) DEPTH AFTER: 1.0 HAS.l0,8' 

A - 83 

BLOWS PER "N"BLOWS 
6" ON /FT. OR 

SAMPLER CORE REC. 

4- 8-15 23 

10-18-37 55 

100/1" 100+ 

TYPE SAMPLER: 

A. SPLIT SPOON 

•• 
c. SHELBY TUBE 

BOWSER- MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 31 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-14-82 

SURFACE ELEVATION: 609' DATE COMPLETED: 
10-14-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N"BLOWS 
NO.& SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE AEC. 

0.0' (FILL) Brown silt, some clay, some 
- sand, moist 1. O' -

Very stiff brown and gray silt and lA 1.0- 2.5 4- 8- 8 16 
-

clay, trace of sand, moist 
-
r--c 4.0' 
5' Very stiff brown silt and clay, 2A 4.0- 5.5 6- 8- 8 16 
r-- trace of sand, moist 
I-

I-

r-
I- 9. O' 

6 
10' Medium stiff gray silt and clay, 3A 9.0-10.5 3- 3- 3 
~ trace of sand, moist 
r-
r-
I-

r- 15.0' 4A 14.0-15.5 3- 3- 4 7 
1-- Medium stiff gray clay, some silt, 

r- some sand, trace of gravel, moist 

I-

:--

ZO' F--
SA 19.0-20.5 3- 3- 5 8 

I-

I-

r-
-

25' -=-- 6A 24.0-25.5 3- 4- 6 10 

-
-

-

30' 7A 29.0-30.5 4- 4- 6 10 
-

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: 
None X A. SPLIT SPOON --

TECHNICIAN: BK and CL 
COMPLETION DEPTH: None -- B. 

JOB NO.: 33767 (j 1) DEPTH AFTER: 0. 75 HAS. None c. SHELBY TUBE 

A - 84 

BOWSER - MORNER 
TESTING LABORATORIES, INC. 



LOG OF BORING NO. 31 - continued 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 10-14-82 

SURFACE ELEVATION: 609' DATE COMPLETED: 10-14-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N" BLOWS 
NO, & SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE AEC. 

30' =-
-

-

-

- (Becomes very stiff at 34.5') 
35' 8A 34.0-35.5 5- 7-11 18 
"'""'--

-

- ' - 43.0 
Weathered dolomite 

-

II&-
9A 39.0-40.5 5- 9-19 28 

r-
r-
f-

r- lOA 44.0-44.5 100/3" 100+ 

f-- Bottom of boring at 44.5' 

f-

f-
r-
f-
f--

f-
f-

r-
-

-
-
-

-
-
-

METHOD: 
Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

INITIAL DEPTH: None X A. SPLIT SPOON 
TECHNICIAN: BK and CL --

COMPLETION DEPTH: None B. --
JOB NO.: 33767 (j 1) DEPTH AFTER: Q" 75 HAS. None c. SHELBY TUBE 

A - 85 

BOWSER- MORNER 
TESTING LABORATORIES, INC. 



LOG OF BORING NO. 32 

NORTHERN OHIO TREATMENT FACILITY - VICKERY, OHIO 

BORING LOCATION: As shown on boring location plan DATE STARTED: 11-18-82 

SURFACE ELEVATION: 606' DATE COMPLETED: 11-18-82 

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER "N"BLOWS 
NO.& SAMPLE 6" ON /FT. OR 
TYPE DEPTH SAMPLER CORE REC. 

-?·O' Topsoil 
1.0' 

- Stiff brown and gray clay an·d lA 1.0- 2. 5 6- 6- 9 15 - silt, trace of sand, moist 
-
- 2A 4. 0- 5.5 4- 6- 9 15 
..5..'_ 

-
-
-
- 9.0' 

3A 10' Stiff brown clay and silt, trace of 9.0-10.5 2- 7- 5 12 
...=..::...._ 

sand, moist 
- (With 2" brown sand and gravel 
- seam at 9.8') 
- I 

- 14.0 

_l._5_C_ Soft gray clay, some silt, some 4A 14.0-15.5 1- 2- 3 5 
sand, trace of gravel, moist 

-

-

-

2o• (Becomes medium stiff at 19.0') 
-==-- SA 19.0-20.5 3- 4- 4 8 

-
-
-
-
...zs..:.. 6A 24.0-25.5 3- 3- 5 8 

-
-
-
JO' (Becomes stiff at 29.5') 
--"-"-- 7A 29.0-30.5 4- 5- 7 12 

METHOD: Hollow Auger WATER OBSERVATIONS TYPE SAMPLER: 

* X INITIAL DEPTH: -- A. SPLIT SPOON 
TECHNICIAN: BK and CL 30.0' 

COMPLETION DEPTH: 

JOB NO.: 33767 (j 1) DEPTH AFTER: HAS. 

* 9.0' (medium); 19.0'(heavy) 

A - 86 

-- •• 
c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 



LOG OF BORING NO. 

NORTHERN OHIO TREATMENT FACILITY -

BORING LOCATION: As shown on boring location plan 

SURFACE ELEVATION: 606' 

STRATUM DESCRIPTION OF MATERIAL SAMPLE 
NO.&. 
TYPE 

30' 
~ 

r-

1--

-

Js' =- (Becomes very stiff at 35.0') SA 

-
-
c-

~· 9A 
-
-
- 42.0' 

- Apparent rock 
(Auger refusal at 42.5') 

- Bottom of boring at 42.5' 
-
-
-

-

r-
I--
-
-
-
-

' -
-
-
-
-
-

METHOD: Hollow Auger WATER OBSERVATIONS 

* INITIAL DEPTH: 
TECHNICIAN: BK and CL 30.0' 

COMPLETION DEPTH: 

JOB NO.: 33767 (j 1) DEPTH AFTER: HAS. 

* 9.0'(medium); 19.0'(heavy) 
A - 87 

32 - continued 

VICKERY, OHIO 

DATE STARTED: 11-18-82 

DATE COMPLETED: 11-18-82 

SAMPLE 
DEPTH 

34.0-35.5 

39.0-40.5 

X 
--
--

BLOWS PEA "N"BLOWS 
6"' ON /FT. OR 

SAMPLER CORE REC, 

6- 7- 9 16 

5-10-17 27 

TYPE SAMPLER: 

. A. SPLIT SPOON 

a. 

c. SHELBY TUBE 

BOWSER - MORNER 
TESTING LABORATORIES. INC. 
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2A·34R 

100 

90 

1-
80 

"' " Ui 70 
"' ~ 

60 m 

"' '" z 50 
~ 
1-

40 z 

'" u 

"' 30 '" ~ 
20 

10 

01 
1000 

I 
PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

COBBLES 

33767 

1 
1A 
1.0-2.5' 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 60 
3"21121 % ~ 311 #4 810 1620304050 100 
I I I I I I I I I I I I I I II I 

II I 'I I 
II I jl I II II ~""". 

I II I II ill I 
II I I' I I'' I 
II I II I l11 I 
II I I I I ~ I I 

II I I k I 
II I II I I 
II I II I Ill 
II I II I II ~ I I 
II I I. i II II I 
I' I I I 

I I I II I 
I I I I II I 

, I I I I II I 
II I I I II I 

I II I 
II I I 

I ~ I 
II I 'I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

I GRAVEL 0% I SAND 14% 
I COARSE I FINE !cOARSE! MEDIUM I FINE 

NATURAL% MOISTURE 14.4 
LIQUID LIMIT --
PLASTIC LIMIT --
PLASTICITY INDEX --
COLOR Brown 
REMARKS 

200 325 
I I I 

II 
100 

II 
90 

II 
(.1 

80 
I 11'-. 
II I"': 70 II ~ 

' 60 

50 

II 
40 

II f... 30 
II 
I' 20 
II 
II 10 

I I 10 
0.1 0.01 0.001 

I SILT I CLAY 

I 41% 45% 

BOWSER-MORNER 
TESTING LABORATORIES, INC. 



"'" 

"' "' 

2A·34R 

100 

90 

~ 
80 

X 
~ 

iii 70 ,. 
~ 

60 m 
a: 
w 
z 50 
~ 
~ 

40 z 
w 
u 
a: 30 w .. 

20 

10 

o, 
1000 

PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 60 
3" 2 1 I> 1 % '6 a,a #4 810 1620304050 100 
I I I I I I I I I I I I I I II I 

I I 
I I ' I I I I 

I I I I I I I 
I I ' I I I I 

I I I I I 'I I 
I I I I 'I II I 

I II I 
I I I I II I 

I I I I II I 
I I I I II I 

I I I II I 
I I I I I' 
I I I I II 
I I I I I II I 

I I I I I I I 
I I I I 

I I I I 
II I I I I 

I I I 
I jl I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

COBBLES GRAVEL 0% SAND 

COARSE FINE MEDIUM 

33767 NATURAL% MOISTURE 27.7 
LIQUID LIMIT 28 

1 PLASTIC LIMIT 18 
2C PLASTICITY INDEX 10 
12.0-14.0' COLOR Gray 
Silty clay, "CL" REMARKS u.s.c.s. 
A-4(9) A.A.S.H.T.O. Ml45-73 

200 325 
I I 100 

' 
90 

' 80 
II 1"\. 
II '\ 70 

" II 60 
II 

I' 50 
II 

"' 
40 

~ 30 

20 
I 10 

I I 10 
0.1 0.01 0.001 

SILT CLAY 
52% 46% 

BOWSER-MORNER 
TESTING LABORATORIES, INC. 
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"' 0 

2A·34R 

100 

90 

... 80 
"' " iii 70 
~ 

>- 60 m 
oc 
w 
z 50 u: 
... 

40 z 
w 
u 
oc 30 w 
"-

20 

10 

0 
I 

1000 

PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 60 
3" 2 11> 1 ;% ~ % #4 810 1620304050 100 

I I I I I I I I I I I I I I II I 
I I I I II 
I I I I II I 

I I I II I 
I I ' I " 
I I I 
I ' I I I 
I I I I I I I 
I I ' I I I 

I I I I I I I 
I I I I . I 'I I 

I I I i I I I 
I I I 

I I I II I 
I I I I II I 

I I I I II I 
I ' I I I' I 

I I I II I 
I ' I I I '' I 
I I I I I II I 
I I 'I II I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

COBBLES GRAVEL 0% 
COARSE FINE MEDIUM 

33767 NATURAL% MOISTURE 29.2 
LIQUID LIMIT --

1 PLASTIC LIMIT --
SA PLASTICITY INDEX --
19.0-20.5' COLOR Gray 

REMARKS 

200 325 
I I 

100 

90 

'" 80 

'\. 70 

' ' I 
60 

I 50 
I 

.I 40 
!I 
;I 

30 

II 
20 

I' 10 
II 
II 

10 I I 
0.1 0.01 0.001 

SILT CLAY 

54% 43% 

BOWSER. MORN ER 

TESTING LABORATORIES, INC. 



)> 

"' >--" 

2A·34R 

100 

90 

>- 80 
~ 
~ 

w 70 ,. 
> 60 m 
~ 
w 
z 50 iL 
>-

40 z 
w 
u 
a: 30 w 
"-

20 

10 

0 
I 

1000 

1 

PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

COBBLES 

33767 

2 
3A 
9.0-10.5 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 
60 

3"211>1 3;4 ~ % #4 810 1620304050 100 
I I I I I I I I I I I I I I II I 

II I II 

I' I I' I II 

II I II I II I 
I I II I 
I I II I II II I 
I I II II I 

I 
I I II I 

I I I I I 
I I' I I I I' I 
I I I II I 

I I' I 
I II k I I 

II I II I 
' I 

I 

II I II I II ~ I I 
I' I II I I I I 

I' I II I II II I 
II I II I I' I 
II I II I 
II I II I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

I GRAVEL 0% I SAND 9% 
I COARSE I FINE !coARSE) MEDIUM I FINE 

NATURAL% MOISTURE 26.0 
LIQUID LIMIT --
PLASTIC LIMIT --
PLASTICITY INDEX --
COLOR Brown 
REMARKS 

200 325 
I I 100 

90 

II 
80 

II ' 70 

II 60 

II 50 !'\ 
1'- 40 

II i' 30 

20 

10 

I I 10 
0.1 0.01 0.001 

I SILT 1 CLAY 

I 36% 55% 

BOWSER-MORNER 

TESTING LABORATORIES, INC. 
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10 
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I 
PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

COBBLES 

33767 

5 
lA 
1.0-2.5' 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 60 
3" 2 1!> 1 3;4 ~ % #4 8 10 16 20 3040 50 100 200 325 
I I I I I I I I II I I I I II I I I 

II II 100 
II I I I' II I 

90 
II I I I II II I 

I I 'I r f I I 80 
i I I I i I Iii I 

' j I I 'I ' 70 I II I ~ I I 
II I II I 

' I 
I 

60 
II I II I II I h I I 
II I II I II ' I 

I ,..,_ 
50 

II I I' ! I ,...., 
I' I I' 40 
II II II I I I I 
II I II I II II I II 

30 II I II I II II I II 
II I II I II I I' 20 
I' I II I 
II I II I I I' 10 

I II I II I II 
II I II ,o I I I I I 

100 10 1 0.1 0.01 0.001 
GRAIN SIZE IN MILLIMETERS 

I GRAVEL 0% I SAND 9% I SILT 1 CLAY 

I COARSE I FINE lcoARsEI MEDIUM I FINE I 31% 60% 

NATURAL% MOISTURE 17.6 
LIQUID LIMIT --
PLASTIC LIMIT -- BOWSER. MORN ER 
PLASTICITY INDEX --
COLOR Brown TESTING LABORATORIES, INC. 

REMARKS 

--



:>-

"' w 

2A·34R 

100 

90 

~ 
80 

~ 
~ 

iii 70 ,. 
)-

60 .. 
~ 
w 
z 50 ;;: 
~ 

40 z 
w 
u 
a: 30 w .. 

20 

10 

0 
I 

1000 

I 
PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 60 
3"21121 3;4 ~ 3.{1 #4 8 10 1620304050 100 
I I I I I I I I II I I I I II I 

I I Ill I 
II I IT t---1 I'' I 

II I II I Ill I 
II I I' 

""" II I II I "' II ' II I II II 

II I II I II II I 
I' I I I I' II I 
II I II I II II I 
II ' I I II II I 

I I I I II II I 
I I I I 
I i I I b I I 

II I II I 
' I 

I 
II I I k ' 
I' I II I p I I 

I' I II I II I I I 
II I II I I' p ' I 
II I II I II II I 
II I II I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL 3%1 SAND ?7"/ 

0% I COARSE I FINE )coARSE) MEDIUM I FINE 

33767 NATURAL% MOISTURE 19.4 
LIQUID LIMIT --

5 PLASTIC LIMIT --
3C PLASTICITY INDEX --
27.5-29.5' COLOR Gray 

200 325 
I I 

100 
II 90 

80 

70 

II r--.. 60 

II -.....:.. 50 
II 

II 
40 

II " 30 
" 

II 
20 

II 10 
II 

I I 10 
0.1 0.01 0.001 

I SILT I CLAY 

I 30% 40% 

BOWSER-MORNER 

TESTING LABORATORIES, INC. 
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100 

90 

>- 80 
" " w 70 ,. 
>- 60 <D 

~ 

"' z 50 ..: 
>- 40 z 
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20 

10 

01 
1000 

I 
PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

SOIL CLASSIFICATION SHEET 

U.S, STANDARD SIEVE SIZE 60 
3"21121 % ~ % #4 8 10 1620304050 100 

I I I I I I I I I I I I I I II I 
" II ,, 

i I I I' II I 

II I I i I II ,,, I 
I II I 

I . I I 111 I 

I' I 
! I I I" I 

I 1'1. I HI 
I' I II r-...• I I I 

II I II "' II h I I 
II I II I II ' I 
II I l1 I N II I 
II I I' I ~ 

II I II I II II I 
I I I I II I 

I 
! I I I I 'I I 

II I I I II I 
II I I I 'I I 

II I 'I I II ~ I I 
II I II " I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL 25% I SAND 17'0' 

0% I COARSE I FINE !COARSE) MEDIUM I FINE 

33767 NATURAL% MOISTURE 12.4 
LIQUID LIMIT --

5 PLASTIC LIMIT --
9A PLASTICITY INDEX --
39,0-40.0' COLOR Gray 

REMARKS Sample contained 
considerable gypsum. 

200 325 
I I 100 

I' 90 
II 

80 

70 

II 60 

50 

40 

II ........... 30 

II 1'-. 20 

II - 10 
II 
II 

10 I I 
0.1 0.01 0.001 

I SILT I CLAY l I 17% 21% 

BOWSER -MORHER 

TESTING LABORATORIES, INC. 



:» 

"" '"' 

2A·34R 

100 

90 

>- 80 
I 
<.'> 
w 70 ,. 
~ 

60 m 
~ 
w 
z 50 
~ 

>-
40 z 

w 
u 
~ 30 w 
<L 

20 

10 

0 
I 

1000 

PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 
60 

3"21!>1 3;4 ~ 311 #4 8 10 1620304050 100 

I I I I I I I I II I I I I II I 
I I 
I I I I I I I 

I I I I I I I 
I I I I I I I 
I I I I I 

I I I I 

I 
I I i I I 

I II I 
I I I I I 

I I I I 
I [I I I I' I 

I I I II I 
I I I II I 

I I I I I II 
I I I I I I' I 

I L I I II I 
I I I I I I' I 

I I I I I II I 
I I I I 

I I I 
100 10 1 

GRAIN 51 ZEIN MILLIMETERS 

COBBLES GRAVEL 0% SAND 1% 
COARSE FINE MEDIUM FINE 

33767 NATURAL% MOISTURE 26.2 
LIQUID LIMIT --

9 PLASTIC LIMIT --
1C PLASTICITY INDEX --
9.0-11.0' COLOR Brown 

200 325 
I I 

100 

90 

i\ 80 
\ 

li\ 
70 

i\ 60 

" '\ 
[I i\ 50 
11 

40 

[I 
30 

" ...... 20 
II 
[I 10 

I I 10 
0.1 0.01 0.001 

SILT CLAY 

66% 33% 

BOWSER-MORHER 
TESTING LABORATORIES, INC. 

------
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~ 
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~ 

~ 
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I 
PROJECT 

BORING NO. 

SAM PL. E NO. 

DEPTH 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 
60 

3"211!,1 3~ '6 3-a #4 810 1620304050 100 
I I I I I I I I I I I I I I II I 

I I II I 
I I II I 

I I I I ... u I 
I I I I ' ....... 
I I I I I I I 
I I I I I I I 

I I I I I I I 
I I I I I I I 

I I I I I I I 
I I I I .I 'I I 

I I I 
I 

I I 
I I I I I 

I I I I II I 
I I I I II I 

J I II 
I I I I' I 

I II 
I II 

I I I 
100 10 1 

GRAIN 51 ZEIN MILLIMETERS 

COBBLES I GRAVEL &"/. I SAND 7n"!. 
0% I COARSE I FINE lcoARS5 MEDIUM I FINE 

33767 NATURAL% MOISTURE 28.2 
LIQUID LIMIT --

9 PLASTIC LIMIT --
3A PLASTICITY INDEX --
14.0-15.5' COLOR Gray 

200 325 
I I 100 

I' 90 

80 

....... 70 

......... 60 
I "' I 50 
I 

...... 40 
.I " 30 .... 

II 
20 

I' 10 
II 

I I 10 
0.1 0.01 0.001 

I SILT I CLAY I I 32% 44% 

BOWSER .MORNER 

TESTING LABORATORIES, INC. 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 60 
3" 2 1"' 1 % i2 3.8 #4 810 1620304050 100 

I I I I I I I I I I I I I I II I 
I I I I I I 
I I T r--L I i I I 

I 
I I I 

I I ..,....., 
I ' I I ' 
I I I I II I 
I I I I II I 

I I I I I II I 
I I I I I II 

I I I I I I I 
I I ' 
I I I I I I I 
I I I I i I .I I 

I I I I I 
I I I I II I 

I I I I II I 
I I I I I 

I I I I II I 
I I I II I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL 3% I SAND 25% 
0% I COARSE I FINE lcOARSEI MEDIUM I FINE 

33767 NATURAL% MOISTURE 17.6 
LIQUID LIMIT --

9 PLASTIC LIMIT --
3C PLASTICITY INDEX --
29.0-31. O' COLOR Gray 

200 325 
I I 

100 
j I 

90 
II 
I' 80 
II 
II 70 
~ 
II' 60 

.......... 

' 50 

I ' 
40 

I 
30 

I '\ 
I 

20 
I \ 
I 

10 
'I 
,I 

10 I I 
0.1 0.01 0.001 

J SILT I CLAY 

I 29% 43% 

BOWSER-MORHER 
TESTING LABORATORIES, INC. 
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1 

PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

COBBLES 

33767 

11 
3A 
9.0-10.5' 

SOIL CLASSIFICATION SHEET 

U.S, STANDARD SIEVE SIZE 
60 

3"21!>1 % ~ ail #4 8 10 1620304050 100 200 325 

I I I I I I I I I I I I I I II I I I 
II II 100 

II I l I II II I 
90 

I I I I II II I ' I II I I I II II I 1'\. 80 
I I I I II II I II '\. 
I I I I I ' '\. 70 

I ,, 
' 

i I I i I I I I I II 60 
II I II I 111 I II 
II I II I p I I II 50 
II I II I II k I I 
I' I II I I ' 40 
II I I I Ill ' II I II I I' II I !""' 
II I II I II 30 

II I II I II I 
20 

II I II I II I II 
I I II I I II 10 

I I I II I II 
II I 

10 I I I I I 
100 10 1 0.1 0.01 0.001 

GRAIN 51 ZEIN MILLIMETERS 

I GRAVEL 0% I SAND 2% I SILT I CLAY 

I COARSE I FINE lcoARssl MEDIUM I FINE I 45% 52% 

NATURAL% MOISTURE 25.3 
LIQUID LIMIT --
PLASTIC LIMIT -- BOWSER-MORHER 
PLASTICITY INDEX --

Brown TESTING LABORATORIES, INC. 
COLOR 

REMARKS 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 60 
3"21!>1 % \2 a,a #4 810 16 20 30 40 50 100 

I I I I I I I I I I I I I I II I 
II I II II I 
II I ! I i'"'"'-1. II II I 

I 

I I' I 

I I I N. 
'I I . I I I 

II I II I HI I 

II I II I II I 

II I II i ,, 
'" II I II I II 
" I 

I 

II I ,, I II hi I 
I' I II I II I 

II I II I II II I 
II I II I (I II 

II I II I II II I 
II I I I II I 
It I i II I 

I I I I I 

I 

II I 'I I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL n I SAND ?7"! 
0% I COARSE I FINE !cOARSE! MEDIUM FINE 

33767 NATURAL% MOISTURE 18.5 
LIQUID LIMIT --

11 PLASTIC LIMIT --
6A PLASTICITY INDEX --
24.0-25.5' COLOR Gray 

REMARKS 

... 

200 325 
I I 

II 
100 

II 90 

80 
(I 
t;. 70 

II ...... 
60 ........: 
50 

II " 
40 

II "' II ..... 30 

I' 20 
II 
(I 10 

II 
10 I I 

0.1 0.01 0.001 

I SILT I CLAY 

I 27% 44% 

BOWSER -MORNER 

TESTING LABORATORIES, INC. 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 60 
3" 2 1"' 1 314 12 % #4 8 10 1620304050 100 200 325 

I I I I I I I I I I I I I I II I I I 
I I Ill I 100 

II I - I'' I I' 90 
II I II I l11 I II 
1 I I i r I Jl"'-. I (1 80 

I II I l1l ........ 
I' I II I I" II 
II I II I II h I I 

70 

I' I II I I' II I 60 
II I II I II II I "' II I II I II II "' 50 
II I II I II II I II 
I' I II I II I' I 40 

I I I I II I II 
I I I I ! I I II t-... 30 

I I I ,, I II 
! I I I I I' I I' 20 

I I I I II 
II I • I I 'I I II 10 

I ~ I 
II I II I II " I II 

10 I I I I I 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL 2"' I SAND 25% I SILT I CLAY l h 

0% I COARSE I FINE lcoARSEI MEDIUM 1 FINE I 33% 40% 

33767 NATURAL% MOISTURE 
20.2 

LIQUID LIMIT 26 
12 PLASTIC LIMIT 17 BOWSER-MORNER 
2C PLASTICITY INDEX 9 
14.0-16.0' Gray TESTING LABORATORIES, INC. 

COLOR 

Sandy clay, "CL" u.s.c.s. 
REMARKS 

A-4(4) A.A.S.H.T.O. Hl45-73 

--------



:>-

f-" 
0 
f-" 

2A-34R 

100 

90 

~ 
80 

I 
~ 

w 70 
~ 

>- 60 m 

"' w 
z 50 ;;: 
~ 

40 z 
w 
u 

"' 30 w 
0. 

20 

10 

0 
I 

1000 

1 

PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 
60 

3" 2 11;, 1 3;4 ~ 31! #4 8 10 1620304050 100 

I I I I I I I I I I I I I I II I 
...L I I I I 

I I I I I I 

T ~ I I I 
I I I '1 I 

I I I I H-. I 
I ' I I II ............ 

I I I II I 
I I I I II I 

I I I I II 
I I I I I I' I 

I I I I I II I 
I I ' I I 

I I I I I I I 
I I I I I I 

I I I I I I I 
I I I I . I I I 

I I I i I I 
I ' I I ' 

'I I I I 
II I I ' 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL 8% I SAND 25% 
0% I COARSE I FINE ICOARSEI MEDIUM FINE 

3376 7 NATURAL %MOISTURE 15.6 
LIQUID LIMIT --

12 PLASTIC LIMIT --
4C PLASTICITY INDEX --
34.0-36.0' COLOR Gray 

I 
200 325 
I I 

100 
I 

I 
90 

I' 80 
II 
II 
II 

70 

l! 60 ...... 

...... 50 

40 

30 
I ' 20 
I 

10 

I I 10 
0.1 0.01 0.001 

I SILT I CLAY 

I 27% 40% 

BOWSER. MORN ER 

TESTING LABORATORIES, INC. 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

COBBLES 

33767 

14 
2A 
4.0-5.5' 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 
60 

3" 2 1"' 1 % ~ '% #4 8 10 1620304050 100 
I I I I I I I I I I I I I I II I 

I I I I 
I I I I I I 

I I I I II I 
I I I I I I 

I I I I I I I 
I I I I I I 

I I I I I 
, I I , I , I I I 

I I I 
I I I I I 

I I I I i I I 
I I' I I I I' I 

I I I I II I 
I I I ,I II 

I I I I I II I 
I I I I I II I 

I I II I 
I I I I ~ II I 

I I I 
I I I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

L GRAVEL 0% I SAND 3% 
I COARSE I FINE !cOARSE MEDIUM I FINE 

NATURAL% MOISTURE 25.6 
LIQUID LIMIT --
PLASTIC LIMIT --
PLASTICITY INDEX --
COLOR Brown 
REMARKS 

200 325 
I I 

II 
100 

I" 90 
' 1\. 80 

' II\. 70 
I 1\. 

I 60 
II 

50 !t 

II 
40 

II ..... 
30 It ' 

I' 20 

10 

I I ,o 
0.1 0.01 0.001 

I SILT I CLAY l I 50% 4 7"/, 

BOWSER-MORNER 

TESTING LABORATORIES, INC. 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 
60 

3" 2 1!;, 1 3;4 ~ % #4 8 10 1620304050 100 
I I I I I I I I I I I I I I II I 

I I I I I 
I I I I I I I 

I I I I I I I 
I I ' 
I I I I I l 
I I I I I ' 
I I I I I I 
I I I I II I 

I I I I 
I I I I I' I 

I I I I II I 
I I I I I' I 

I I I I II I 
I I I I I II I 

I I I I I II I 
I I I I I II I 

I I I I I II I 
I I I I I I' I 

I I 
I I I I II I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

COBBLES GRAVEL 0% SAND 2% 
COARSE FINE MEDIUM FINE 

33767 NATURAL %MOISTURE 27.3 
LIQUID LIMIT --

14 PLASTIC LIMIT --
1C PLASTICITY INDEX --
9.0-11.0' COLOR Brown 

200 325 
I I 100 

"' 
90 

" 80 
'\,. 

' 70 
I 
I 60 

I' 50 
II 

II '\ 
40 

II 1"'- 30 
II " I' 20 
II 

10 

I I 10 
0.1 0.01 0.001 

SILT CLAY 

50% 48% 

BOWSER-MORNER 
TESTING LABORATORIES, INC. 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

SOIL CLASSIFICATION SHEET 

U.S, STANDARD SIEVE SIZE 
60 

3"211>1 % ~ % #4 810 16 20 3040 50 100 200 325 

I I I I I I I I I I I I I I II I I I 100 
I I II I 

I I I I II I I' 90 
I I I ~ II I II 
I I I I II I I' 80 
I I I I il"'- _I 
I I I I II ......... 70 
I I I I I I 
I I I I I 60 
j I I ...... 
I I I I I I r---.. 50 
I I I I 'I I I I 

I 

I 
40 

I I I I II I il 30 
I I I I II I II 
I I I I II I I' 

... 
20 

I II II 
I I I I I II 10 

I II 
I I I 

10 I I I I I 
100 10 1 0.1 0.01 0.001 

GRAIN 51 ZEIN MILLIMETERS 

COBBLES L GRAVEL 8% I SAND ?!.% I SILT I CLAY 

0% I COARSE I FINE (COARSE( MEDIUM I FINE I 28% 40% 

33767 NATURAL% MOISTURE 18.3 
LIQUID LIMIT 25 

14 PLASTIC LIMIT 16 BOWSER-MORHER 
2C PLASTICITY INDEX 9 
19.0-21. O' Gray 

TESTING LABORATORIES, INC. 
COLOR 

Sandy clay, "CL" REMARKS u.s.c.s. 
A-4(4) A.A.S.H.T.O. M145-73 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 
60 

3"211>1 ;% ~ 3-{, #4 810 16 20 3040 50 100 200 325 

I I I I I I I I I I I I I I II I I I 
100 

I I I I I I 
I I I I 

90 
I I I I I N. 

I , ..... 
80 

I I I I •I I 
I I I I II I 

70 
I II I I' 

I I I I II I --.. 60 
I I I I II I II 
I I I I II II 50 
I I I I I II I II 
I I I I I I' I I' - 40 
I I I I I I I 
I I I I I I I \ 30 
I I I I <I I I 
I I I I I I I 

20 
II I I I , I I I 

I I I I I I 10 
I 

I I I II I I 
10 I I I I I 

100 lO 1 0.1 0.01 0.001 
GRAIN 51 ZEIN MILLIMETERS 

COBBLES I GRAVEL 5% I SAND 17% I SILT I CLAY 

0% I COARSE I FINE lcOARSEI MEDIUM FINE I 30% 48% 

33767 NATURAL% MOISTURE 15.2 
LIQUID LIMIT 29 

14 PLASTIC LIMIT 17 BOWSER-MORNER 

4C PLASTICITY INDEX 12 
TESTING LABORATORIES, INC. 

39.0-41.0' COLOR Gray 
Lean clay, "CL11 

REMARKS U. S.C. S. 

A-6 (7) A.A.S.H.T.O. M145-73 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

COBBLES 
0% 

33767 

18 
8A 
34.0-35.5' 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 
60 

3"211!,1 % 12 % #4 810 1620304050 100 

I I I I I I I I I I I I I I II I 
II I i I "'!.. II 

1

11 I 
II I II I ~ ill I 
II I I' I ]1-1... I 
II I II I l11 ""~--. 
II ' II I p I I 
II I II I 
I' I I' I I' II I 
II I II I II II I 
II I II I II II 
II I II I II II I 
I' I II I 

I I 
I I I 'I I 

I I I I I ,, I 
i I I I I II 

I ~ I 
II I ! I I I' '' I 

I ! I I II ~ I I 
I II I 

I I I 
100 10 1 

GRAIN 51 ZEIN MILLIMETERS 

I GRAVEL 2% I SAND 2"~ 
I COARSE I FINE lcOARSE· MEDIUM I FINE 

NATURAL% MOISTURE 17.9 
LIQUID LIMIT --
PLASTIC LIMIT --
PLASTICITY INDEX --
COLOR Gray 
REMARKS 

----····--

200 325 

I I 
100 

II 90 II 
I' 80 

70 

........ 
60 ......... 

II 
50 

]";; 40 

II " II 30 ...... 
.e 

I' 20 

I' 10 
II 

I I 10 
0.1 0.01 0.001 

I SILT l CLAY 

I 29% 43% 

BOWSER-MORNER 
TESTING LABORATORIES, INC. 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 60 
3"21!>1 % '6 3-8 #4 810 1620304050 100 
I I I I I I I I I I I I I I II I 

II I II I 
II I I' I II I 

II I II I II I 
II I II I II I 
II I II I II II i 
II II I II 
II II I II II I 

I I I I' II I 

I I I I II I 
I I I I II I 

I I I II I 
I I I I' I 

I . I I n, I 
II I II I 

' I 
I 

II I I k I 

I' I II I p I I 
II II I II i I I 
II I II I II ' I I 

It I II I II II I 
II I II II II I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL m:l SAND ,., 
I COARSE I FINE lcoARSEI MEDIUM I FINE 

33767 NATURAL %MOISTURE 28.9 
LIQUID LIMIT 42 

19 PLASTIC LIMIT 24 

lC PLASTICITY INDEX 18 

7.0-9.0' COLOR Gray/Brown 

Silty clay, "CI 1 
REMARKS 

U. S.C. S. 

A-7-6(20) A.A.S.H.T.O. Ml45-73 

200 325 
I I 100 

90 
..... 

"""' 
80 

II 
70 

II 60 
II !\. 
II 50 
II '\ 
II 40 
II 
II 

30 

II 
20 

II 10 
II 
II 

10 I I 
0.1 0.01 0.001 

I SILT I CLAY 

I 34% 63% 

BOWSER-MORNER 

TESTING LABORATORIES, INC. 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 60 
3"21!>1 % ~ % #4 810 1620304050 100 200 325 
I I I I I I I I I I I I I I II I I I 

100 1- N--..L I I I 
I I I I I I I 

90 
I I - I 

I I I I 80 
I I I 11' .L II 

I I I II ,....._ 
II 70 

I I I I II I 
I I I I II I 

60 
I I I I II I 
I I I I II 

50 
I I I I I II I -........ 
I I I I I I' I 40 
I I I I I II I I' 
I I I I I II '\ 30 I I I I I I I 1'-
I I I I I I I '- 20 
I I I I I I 
I I I j I I 

10 
I I I 

I I I I I I I 
10 I I I I I 

100 10 1 0.1 0.01 0.001 
GRAIN 51 ZEIN MILLIMETERS 

COBBLES I GRAVEL 8% I SAND 23% J SILT I CLAY 
0% I COARSE l FINE lcOARSEI MEDIUM I FINE I 29% 40% 

33767 NATURAL% MOISTURE 17.3 
LIQUID LIMIT 25 

19 PLASTIC LIMIT 17 BOWSER -MORN ER 
2C PLASTICITY INDEX 8 

TESTING LABORATORIES, INC. 27.0-29.0' COLOR Gray 
Sandy clay, "CL" REMARKS u.s.c.s. 
A-4 (3) A.A.S.H.T.O. Ml45-73 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

SOIL CLASSIFICATION SHEET 

U.S, STANDARD SIEVE SIZE 
60 

3" 2 1 ~ 1 34 12 s,a #4 8 10 1620304050 100 

I I I I I I I I I I I I I I II I 
II II 
II I -...... I' II 

II I I I LJ I 
II I I I I II""" I 
II I 

,, I ........ 
I I I II 

II II I 
I I I I II I 

I I I I Ill I 
. I If I I I 'I I 

I ~ I I 
I I I 

I II h I 
II I II I I' ' I 

I 

II I 
,, I h 

I I I II II 

II I I I II II I 
II I II I II I 

II I II I II I 
II I II II I 

I I I 
100 10 1 

GRAIN 51 ZEIN MILLIMETERS 

COBBLES I GRAVEL 4% I SAND 25% 
0% I COARSE I FINE icoARSEI MEDIUM I FINE 

33767 NATURAL% MOISTURE 16.3 
LIQUID LIMIT --

19 PLASTIC LIMIT --
lOA PLASTICITY INDEX --
44.0-45.5' COLOR Gray 

REMARKS 

200 325 
I I 100 

90 

80 

70 

II 60 
II !'-..... 
II ...... 

50 

40 

II 
30 

20 
(I 10 

II 
10 I I 

0.1 0.01 0.001 

I SILT I CLAY 

I 31% 40% 

BOWSER -MORN ER 

TESTING LABORATORIES, INC. 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 60 
3"21!>1 % 12 3.8 #4 810 1620304050 100 200 325 
I I I I I I I I I I I I I I II I I I 

I I 100 
I I ....... I I I I 

90 I I .,..... I I I 
I I 'I I 80 

I I I I n-.. I II 
I I I I II ............ II 70 

I II I 
I I I I II I I' 60 
I I I I II I 1\ 
I I I I II I' 50 

I I I I II I II ........ 
I I I I I I' I I' 40 
I I I I I II I II 
I I I I I II I II ' 30 I I I I II " I I I I I I - 20 
I I I I .I I I 
I I I I j I I 

10 
I I I I II I I 

'I I I I I 
10 I I I I I 

100 10 1 0.1 0.01 0.001 
GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL 5% I SAND 27% I SILT I CLAY 

0% I COARSE I FINE )cOARSE) MEDIUM FINE I 31% 37% 

33767 19.4 NATURAL% MOISTURE 

LIQUID LIMIT --
22 PLASTIC LIMIT -- BOWSER-MORNER 
3C PLASTICITY INDEX --
24.0-26.0 1 Gray 

TESTING LABORATORIES, INC. 
COLOR 

---· ·-··· 
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PROJECT 

BORING NO. 

SAMPLE NO. 

DEPTH 

CLASSIFICATION 

SOIL CLASSIFICATION SHEET 

U.S. STANDARD SIEVE SIZE 
60 

3" 2 1"' 1 3;4 1.2 3~ #4 8 10 16 20 3040 50 100 

I I I I I I I I I I I I I I II I 
II II 
II I I' I I' II I 

II I I i i II II I 
I I 
I I II I 

I I I I ' 
I II I 

I I II I 
. I I I I ~ I I 
i I I i I I 'I I 

I j I I ~ I I 
II I I' I I I 

II I II I h I 
II I II I I' ' I 

I 

II I II I 
I' I II I ,, I 

I' I II I II II I 
II I II I I' I 
II I II I II I 
II I II I I 

I I I 
100 10 1 

GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL 0%1 SAND 3% 
I COARSE I FINE !coARsE! MEDIUM I FINE 

--33767 NATURAL% MOISTURE 

LIQUID LIMIT 32 
25 PLASTIC LIMIT 21 
lC PLASTICITY INDEX 11 
7.0-9.0' COLOR Gray and brown mottled 
Silty clay, "CL" REMARKS 

u.s.c.s. 
A-6 (11) A.A.S.H.T.O. Ml45-73 

200 325 
I I 100 

!". 90 

'" 80 

" 70 
II '\. 
II 60 
II 

I' 50 
II 

40 

30 

II 
20 

II 10 
II 
II ,o I I 

0.1 0.01 0.001 

I S!L T I CLAY 

I 55% 42% 

BOWSER-MORNER 
TESTING LABORATORIES, INC. 
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Constant Head 
Permeability Test 

Project: 33767 

Boring No: 1 

Sample No: 2C 

Depth Interval of Sample: 12.0'-14.0' 

Depth Interval of Test Specimen: 12.4'-12.6' 

Material Description: Gray silt and clay, trace sand 

SPECIMEN DATA: 

Dimensions, inches, 

Height: 2.077 
Diameter: 2.796 

Weight, lbs., 

Initial: 

Hoisture Content, %: 

Initial: 
Final: 

Wet Unit Weight, pcf, 

Initial: 
Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Permability, em/sec, 

0.919 

28.1 
27.5 

124.5 
123.9 

97.2 

10.0 

k: 7.o x 10-9 

A - 112 
BOHSER-MORNER 



Constant Head 
Permeability Test 

Project: 33767 

Boring No: 5 

Sample No: 3C 

Depth Interval of Sample: 27.5'-29.5' 

Depth Interval of Test Specimen: 28.0'-28.2' 

Material Description: Gray clay, some silt, some sand, trace 
gravel 

SPECIMEN DATA: 

Dimensions, inches, 

Height: 
Diameter: 

Height, lbs., 

Initial: 

Moisture Content, %: 

Initial: 
Final: 

Het Unit Height, pcf, 

Initial: 
Final: 

Dry Unit Height, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Permability, em/sec, 

k: 

2.000 
2 0 766 

0.961 

18.8 
18.0 

138.1 
137.1 

116.2 

10.0 

A - 113 
BOHSER-~10RNER 



Constant Read 
Permeability Test 

Project: 33767 

Boring No: 9 

Sample No: lC 

Depth Interval of Sample: 9.0'-11.0' 

Depth Interval of Test Specimen: 10.0'-10.2' 

Material Description: Gray silt, some clay, trace sand 

SPECIMEN DATA: 

Dimensions, inches, 

Height: 
Diameter: 

Weight, lbs., 

Initial: 

Moisture Content, %: 

Initial: 
Final: 

Wet Unit Weight, pcf, 

Initial: 
Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Permability, em/sec, 

k: 

2.229 
2. 848 

0.993 

27.0 
28.4 

120.9 
122.2 

95.1 

10.0 

A - 114 
BOWSER-MORNER 



Constant Head 
Permeability Test 

Project: 33767 

Boring No: 9 

Sample No: 3C 

Depth Interval of Sample: 29.0'-31.0' 

Depth Interval of Test Specimen: 30.0'-30.2' 

Material Description: Gray clay, some silt, some sand, 
trace gravel 

SPECIMEN DATA: 

Dimensions, inches, 

Height: 
Diameter: 

Height, lbs., 

Initial: 

Moisture Content, %: 

Initial: 
Final: 

Het Unit Height, pcf, 

Initial: 
<Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Perrnability, em/sec, 

k: 

2.000 
2. 787 

0.948 

18.0 
18.1 

134.2 
134.2 

113.7 

10.0 

1.6 X 10-8 

A - 115 
BOHSER-MORNER 



Constant Head 
Permeability Test 

Project: 33767 

Boring No: 12 

Sample No: 2C 

Depth Interval of Sample: 14.0'-16.0' 

Depth Interval of Test Specimen: 14.2'-14.4' 

Material Description: Gray clay, some silt, some sand, 
trace gravel 

SPECIMEN DATA: 

Dimensions, inches, 

Height: 
Diameter: 

Weight, lbs., 

Initial: 

Moisture Content, %: 

Initial: 
Final: 

Wet Unit Weight, pcf, 

Initial: 
Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Permability, em/sec, 

k: 

2.025 
2.803 

0.916 

23.2 
22.6 

126.7 
126.1 

102.8 

10.0 

2.6 X 10-8 

A - 116 
BOWSER-l!ORNER 



Constant Head 
Permeability Test 

Project: 33767 

Boring No: 12 

Sample No: 4C 

Depth Interval of Sample: 34.0'-36.0' 

Depth Interval of Test Specimen: 35.0'-35.2' 

Material Description: Gray clay, some silt, some sand, 
trace gravel 

SPECIMEN DATA: 

Dimensions, inches, 

Height: 2.086 
Diameter: 2.809 

Weight, lbs., 

Initial: 

Moisture Content, %: 

Initial: 
Final: 

Wet Unit Weight, pcf, 

Initial: 
Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Permahility, em/sec, 

k: 

1.019 

17.7 
17.8 

136.1 
136.3 

115.7 

10.0 

A- 117 
BOWSER-MORNER 



Constant Head 
Permeability Test 

Project: 33767 

Boring No: 14 

Sample No: 1C 

Depth Interval of Sample: 9.0'-11.0' 

Depth Interval of Test Specimen: 10.3'-10.5' 

Material Description: Gray clay and silt, trace sand, 
trace gravel 

SPECIMEN DATA: 

Dimensions, inches, 

Height: 
Diameter: 

Weight, lbs., 

Initial: 

Moisture Content, %: 

Initial: 
Final: 

Wet Unit Weight, pcf, 

Initial: 
Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

- Pressures: 

Permability, em/sec, 

k: 

2.000 
2.828 

0.894 

29.9 
30.8 

123.0 
123.8 

94.7 

10.0 

A - 118 

BOHSER-IIORNER 



Constant Head 
Permeability Test 

Project: 33767 

Boring No: 14 

Sample No: 2C 

Depth Interval of Sample: 19.0'-21.0' 

Depth Interval of Test Specimen: 20.4'-20.2' 

Material Description: Gray clay, some silt, some sand, 
trace gravel 

SPECIMEN DATA: 

Dimensions, tnches, 

Height: 

Diameter: 

Height, lbs., 

Initial: 

Moisture Content, %: 

Initial: 
Final: 

Wet Unit Weight, pcf, 

Initial: 
Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Permability, em/sec, 

k: 

2.000 

2.780 

0. 923 

19.5 
18.9 

131.4 
130.7 

110.0 

10.0 

2.2 X 10-8 

A- 119 

BOWSER-HORNER 



Constant Head 
Permeability Test 

Project: 33767 

Boring No: 14 

Sample No: 4C 

Depth Interval of Sample: 39.0'-41.0' 

Depth Interval of Test Specimen: 40.4'-40.6' 

Material Description: Gray clay, some silt, some sand, 
trace gravel 

SPECIMEN DATA: 

Dimensions, inches, 

Height: 
Diameter: 

Weight, lbs., 

Initial: 

Moisture Content, %: 

Initial: 
Final: 

Wet Unit Weight, pcf, 

Initial: 
Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Permability, em/sec, 

k: 

2.116 
2.855 

1.044 

12.1 
16.2 

133.2 
138.1 

118.8 

10.0 

8.4 x to-9 

A - 120 

BOWSER-HORNER 



Constant Head 
Permeability Test 

Project: 33767 

Boring No: 19 

Sample No: lC 

Depth Interval of Sample: 7.0'-9.0' 

Depth Interval of Test Specimen: 8.3'-8.5' 

Material Description: Gray clay, some silt, trace sand 

SPECIMEN DATA: 

Dimensions, inches, 

Height: 
Diameter: 

Weight, lbs., 

Initial: 

Moisture Content, %: 

Initial: 
Final: 

Wet Unit Weight, pcf, 

Initial: 
Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Permability, em/sec, 

k: 

2.050 
2.811 

0.888 

15.6 
25.8 

120.6 
131.2 

104.3 

10.0 

1.5 X 10-8 

A - 121 

BOWSER-MORNER 



Constant Head 
Permeability Test 

Project: 33767 

Boring No: 19 

Sample No: 2C 

Depth Interval of Sample: 27.0'-29.0' 

Depth Interval of Test Specimen: 28.0'-28.2' 

Material Description: Gray clay, some silt, some sand, 
trace gravel 

SPECIMEN DATA: 

Dimensions, inches, 

Height: 
Diameter: 

Weight, lbs., 

Initial: 

Moisture Content, %: 

Initial: 
Final: 

Wet Unit Weight, pcf, 

Initial: 
Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Permability, em/sec, 

k: 

2.000 
2.826 

0.959 

19.1 
18.3 

132.1 
131.2 

110.9 

10.0 

A - 122 
BOWSER-MORNER 



Constant Head 
Permeability Test 

Project: 33767 

Boring No: 22 

Sample No: 3C 

Depth Interval of Sample: 24.0'-26.0' 

Depth Interval of Test Specimen: 25.0' -25.2' 

Material Description: Gray clay, some silt, some sand, 
trace gravel 

SPECIMEN DATA: 

Dimensions, inches, 

Height: 
Diameter: 

1-leight, lbs., 

Initial: 

Moisture Content, %: 

Initial: 
Final: 

Wet Unit Weight, pcf, 

Initial: 
Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Permability, em/sec, 

k: 

2.150 
2.784 

0.991 

27.5 
24.6 

130.8 
127.9 

102.6 

10.0 

2.4 x to-8 

A - 123 

BOWSER-MORNER 



Constant Head 
Permeability Test 

Project: 33767 

Boring No: 25 

Sample No: 1C 

Depth Interval of Sample: 7.0'-9.0' 

Depth Interval of Test Specimen: 8.0'-8.2' 

Material Description: 24" 

SPECIMEN DATA: 

Orientation of Flow: 

Dimensions, inches, 

Height: 
Diameter: 

Weight, lbs., 

Initial: 

Moisture Content, % 

Initial: 
Final: 

Dry Unit Weight, pcf, 

Initial 
Final: 

Dry Unit Weight, pcf, 

Initial: 

Back Pressure Saturation, psi, 

Pressures: 

Permeability, em/sec, 

k: 

Horizontal 

2.254 
2.814 

1. 014 

23.4 
24.4 

125.0 
126.0 

101.3 

45.0 

8.6 X 10-8 

A- 124 

BOHSER-110RNER 
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Boring 
No. 

2 

13 

23 

26 

1 

" 

Sample Depth 
No. (Feet} 

1A 1.0- 2.5 

1A 1.0- 2.5 

1A 1.0- 2.5 

2A 4.5- 6.0 

3A 9. 5-11.0 

1A 1.0- 2.5 

2A 4.0- 5.5 

3A 9.0-10.5 

1A 1.0- 2.5 

1C 4.0- 6.0 

2A 6.0- 7.5 

3A 9.0-10.5 

2C 12.0-14.0 

4A 14.0-15.5 

SA 19.0-20.5 

6A 24.0-25.5 

LABORATORY SUMMARY SHEET 

u.s.c.s. 
Plas- Dry Unit Unconfined Soil 

Liquid Plastic ticity Moisture Weight Compressive Classi-

Material Limits Limits Index Content (%) jpcf) Strength (psf) fication 

Fill: 
17.3 

29.4 

25.4 

29.3 

26.4 

20.0 

54.8 

28.7 

Lucustrine deposits: Brown and/or Gray 
silty clay or clay ey silt with varying 
amounts of sand and occasional traces 
of gravel. 

14;4 CL 

Not Taken 

24.7 

27.2 

27.7 97.2 CL 

29.8 

29.2 ML-CL 

21.3 
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Sample 
No. 

2A 

1C 

3A 

4A 

1A 

2A 

3A 

1A 

1C 

1A 

2A 

3A 

1A 

2A 

3A 

c:Depth 
:'(Feet) 

:4.0- 5.·5 

7.0- 9.0 

9.0-10.5 

14.0-15.5 

1.0- 2.5 

4.0- 5.5 

. 9.0-10.5 

1.0- 2.5 
·''. 
4.0- 6.0 

1.0-2.5 

4.0- 5.5 

9.0-10.5 

1.0- 2.5 

4.o- 5.5 

9.0-10.5 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Lacustri,[le deposits 
(Contincied) 

Plastic 
Limits 

Plas-
ticity Moisture 
Index Content (%) 

22.9 

Not Taken 

26.0 

25.1 

26.6 

28. 1 

26.0 

17.6 

Not Taken 

26.5 

27.8 

25.5 

23.2 

23.0 

22.6 

Dry Unit 
Weight 
(pcf) 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 

CL 

CL 
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Boring 
No. 

8 

9 

10 

11 

12 

Sample 
No. 

1A 

2A 

1A 

2A 

1C 

1A 

2A 

3A 

4A 

SA 

1A 

2A 

3A 

4A 

1A 

1C 

2A 

Depth 
(Feet) 

'1.0- 2.5 
,_-i· 

'4.0- 5.5 

1.0- 2.5 

4.0- 5.5 

9.0-11.0 

1.0- 2.5 

4.5- 6.0 

9.5-11.0 

14.5-16.0 

19.5-21.0 

1.0- 2.5 

4.0- 5.5 

9.0-10.5 

14i0-15.5 

1.0- 2.5 

4.0- 6.0 

9.0-10.5 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Lacustrine deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index ---

Moisture 
Content (%) 

25.0 

22.2 

18.3 

24.2 

26.2 

20.2 

22.3 

24.7 

25.4 

16.3 

21.3 

26.6 

25.3 

28.6 

19.9 

Not Taken 

24.6 

Dry Unit 
Weight 
(pcf) 

95.1 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 

ML 

ML-CL 
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Boring 
No. 

13 

14 

1S 

16 

Sample 
No. 

2A 

3A 

4A 

1A 

2A 

1C 

1A 

2A 

3A 

4A 

SA 

6A 

1A 

2A 

3A 

4A 

SA 

Depth 
(Feet) 

4.0- S.5 

9.0-10.S 

14.0-lS.S 

1.0- 2.S 

4.0- s.s 
9. 0-11.0 

1.0- 2.5 

4.0- s.s 
9.0-10.S 

14.0-1S.S 

19.0-20.S 

24.0-2S.S 

1.0- 2.S 

4.0- s.s 
9;0-10.S 

14.0-1S.S 

19.0-20.S 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Lacustrine deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index ---

Moisture 
Content (%) 

26.1 

23.9 

2S.O 

12.6 

2S.6 

27.3 

18.7 

26.2 

31.7 

29.6 

26.8 

46.0 

27.0 

23.1 

2S.3 

29.S 

29.7 

Dry Unit 
Weight 
(J?cf) 

94.7 

Unconfined 
Compressive 
Strength (J?sf) 

u.s.c.s. 
Soil 
Classi­
fication 

ML-CL 

ML-CL 
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Boring 
No. 

17 

18 

19 

20 

Sample 
No. 

1A 

2A 

3A 

4A 

1A 

2A 

3A 

4A 

SA 

1A 

2A 

1C 

3A 

4A 

1A 

2A 

3A 

4A 

Depth 
(Feet) 

1.0- 2.5 

4.5- 6.0 

9.5-11.0 

14.5-16.0 

1.0- 2.5 

4.0- 5.5 

9.0-10.5 

14.0-15.5 

19.0-20.5 

1.0- 2.5 

4.0- 5.5 

7.0- 9.0 

9.0-10.5 

14.0-15.5 

1.0- 2.5 

. 4.0- 5.5 

9.0-10.5 

14.0-15.5 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Lacustrine deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index 

Moisture 
Content (%) 

25.3 

25.9 

28.6 

41.6 

22.0 

25.5 

28.4 

31.9 

27.8 

22.2 

21.9 

28.9 

34.9 

31.6 

22.1 

26.6 

26.8 

31. 1 

Dry Unit 
Weight 
(pcf) 

104.3 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 

CL 
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Boring 
No. 

21 

22 

23 

24 

25 

Sample 
No. 

1A 

2A 

3A 

1A 

1C 

2A 

4A 

1A 

2A 

3A 

4A 

SA 

1A 

2A 

1C 

3A 

Depth 
(Feet) 

1.0- 2.5 

4.5- 6.0 

9. 5-11. 0 

1.0- 2.5 

4.0- 6.0 

9.0-10.5 

14.5-16.0 

1.0- 2.5 

4.5- 6.0 

9. 5-11.0 

14.5-16.0 

19.5-21.0 

1.0- 2.5 

4.0- 5.5 

7.0- 9.0 

9.0-10.5 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Lacustrine deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index 

Moisture 
Content (%) 

22.7 

23.8 

25.0 

17.2 

Not Taken 

28.0 

25.0 

25. 1 

24.0 

28.7 

37.5 

36.1 

19.5 

28.3 

23.4 

19.8 

Dry Unit 
Weight 
(pd) 

101.3 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 

CL 
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30 

31 

Sample 
No. 

4A 

SA 

6A 

1A 

2A 

3A 

lA 

2A 

3A 

1A 

1C 

1A 

2A 

3A 

1A 

2A 

3A 

4A 

Depth 
(Feet) 

14.0-15.5 

19.0-20.5 

24.0-25.5 

1.0- 2.5 

4.5- 6.0 

9.5-11.0 

1.0- 2.5 

4.5- 6.0 

9. 5-11.0 

1.0- 2.5 

4.0- 6.0 

1.0- 2.5 

4.0-5.5 

9.0-10.5 

1.0- 2.5 

4.0- 5.5 

9.0-10 •. 5 

14.0-15.5 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Lacustrine deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index 

Moisture 
Content (%) 

26.3 

24.8 

30.5 

20.8 

29.0 

21.1 

20.3 

24.5 

28.8 

17. 1 

Not Taken 

21.0 

21.9 

22.6 

19.5 

22,6 

27.1 

26.2 

Dry Unit 
Weight 
(pcf) 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 
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Boring 
No. 

32 

1 

2 

3 

4 

Sample 
No. 

1A 

2A 

3A 

7A 

3C 

SA 

6A 

7A 

SA 

9A 

4A 

SA 

6A 

7A 

SA 

1A 

2A 

Depth 
(Feet) 

1.0- 2.S 

4.0- s.s 
9.0-10.S 

29.0-30.S 

34.0-36.0 

19.0-20.S 

24.0-2S.S 

29.0-30.S 

34.0-3S.S 

39.0-40.S 

14.0-1S.S 

19.0-20.S 

24.0-2S.S 

29.0-30.S 

34.0-3S.S 

1.0- 2.S 

4.0- s.s 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Lacust-rine deposits 
(Continued) 

Glacial Till 

Plastic 
Limits 

Brown and/or Gray, silty clay or 

Plas­
ticity 
Index 

Moisture 
Content (%) 

28.4 

26.3 

29.7 

clay-ey silt, some sand, trace of gravel: 

1S.S 

Not Taken 

26.1 

17.9 

19.4 

19.7 

17.0 

20.8 

18.2 

19.7 

19.6 

16.8 

21.4 

19.2 

Dry Unit 
Weight 
(pcf) 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 
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Boring 
No. 

4 

5 

Sample 
No. 

3A 

4A 

SA 

6A 

7A 

SA 

2A 

3A 

2C 

4A 

SA 

6A 

3C 

7A 

SA 

Depth 
(Feet) 

9.0-10.5 

14.0-15.5 

19.0-20.5 

24.0-25.5 

29.0-30.5 

34.0-35.5 

6.0- 7.5 

9.0-10.5 

13.0-15.0 

15.0-16.5 

19.0-20.5 

24.0-25.5 

27.5-29.5 

29.8-31.0 

34.0-35.5 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Glacial Till deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index 

Moisture 
Content (%) 

17.3 

17.6 

18.9 

19.9 

20.0 

16.4 

14.7 

17.0 

Not Taken 

18.5 

19.8 

19.2 

18.8 

No Sample 

17.9 

Dry Unit 
Weight 
(pcf) 

116.2 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 

CL 
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Boring 
No. 

6 

7 

8 

Sample 
No. 

4A 

SA 

6A 

7A 

SA 

4A 

SA 

6A 

7A 

SA 

9A 

3A 

4A 

SA 

6A 

7A 

SA 

9A 

Depth 
(Feet) 

14.0-1S.S 

19.0-20.S 

24.0-25.5 

29.0-30.5 

34.0-35.5 

14.0-15.5 

19.0-20.5 

24.0-2S.S 

29.0-30.S 

34. 0-3S. 5 

39.0-40.5 

9.0-10.S 

14.0-1S.5 

19.0-20.S 

24.0-2S.S 

29.0-30.S 

34.0-3S.5 

39.0-40.5 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Glacial Till deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index ---

Moisture 
Content (%) 

26.8 

18.7 

20.3 

16.0 

14.4 

16.3 

1S.6 

17.S 

19.S 

16.S 

14.9 

13.0 

1S.9 

19. 1 

1S.S 

19.2 

17.9 

15.4 

Dry Unit 
Weight 
(pcf) 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 
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Boring 
No. 

9 

10 

11 

Sample 
No. 

3A 

2C 

4A 

3C 

SA 

4C 

6A 

SA 

6A 

7A 

SA 

9A 

SA 

6A 

7A 

SA 

9A 

Depth 
(Feet) 

14.0-1S.S 

19.0-21.0 

24.0-2S.S 

29.0-31.0 

34.0-3S.S 

39.0-41.0 

41.0-42. s 
19.S-2l.O 

24.S-26.0 

29. S-31. 0 

34.5-36.0 

39. S-41. 0 

19.0-20.S 

24.0-2S.S 

29.0-30.S 

34.0-3S.S 

39.0-40.S 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Glacial Till deposits 
(Continued) 

Plastic 
Limits 

Plas-
ticity Moisture 
Index Content (%) 

28.2 

Not Taken 

18.0 

17.6 

17.3 

Not Taken 

14.1 

16.3 

18.2 

18.4 

18.3 

16.7 

18.S 

18.S 

18.8 

18.0 

1S.5 

Dry Unit 
Weight 
(pcf) 

113.7 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 

CL 

CL 

CL 
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Boring 
No. 

12 

13 

14 

Sample 
No. 

2C 

3A 

3C 

4A 

4C 

SA 

SA 

6A 

7A 

SA 

9A 

3A 

2C 

4A 

3C 

SA 

4C 

Depth 
(Feet) 

14.0-16.0 

19.0-20.S 

24.0-26.0 

29.0-30.S 

34.0-36.0 

39.0-40.S 

19.0-20.S 

24.0-2S.S 

29 .. 0-30.5 

34.0-35.S 

39.0-40.S 

14.0-1S.S 

19.0-21.0 

24.0-25.5 

29.0-31.0 

34.0-35.5 

39. 0-41. 0 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Glacial Till deposits 
(Continued) 

Plastic 
Limits 

Plas-
ticity Moisture 
Index Content (%) 

20.2 

34.9 

Not Taken 

19.0 

1S.6 

14.8 

38.3 

20.4 

19.8 

18.2 

1S.6 

28.1 

18.3 

18.3 

Not Taken 

16.8 

1S.2 

Dry Unit 
Weight 
(pcf) 

102.8 

115.7 

110.0 

118.8 

Unconfined 
Compressive 
Strength (ps f) 

u.s.c.s. 
Soil 
Classi­
fication 

CL 

CL 

CL 

CL 



Boring 
No. 

15 

16 

)> 17 
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Sample 
No. 

7A 

SA 

9A 

6A 

7A 

SA 

9A 

SA 

6A 

7A 

SA 

9A 

6A 

7A 

SA 

9A 

Depth 
(Feet) 

29.0-30.5 

34.0-35.5 

39.0-40.5 

24.0-25.5 

29.0-30.5 

34.0-35.5 

39.0-40.5 

19.5-21.0 

24.5-26.0 

29.5-31.0 

34.5-36.0 

39. 5-41. 0 

24.0-25.5 

29.0-30.5 

34.0-35.5 

39.0-40.5 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Glacial Till deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index 

Moisture 
Content (%) 

20. 1 

1S.4 

15.4 

26.S 

19.0 

1S.9 

15.2 

19.1 

20.6 

19.4 

18.S 

15.2 

32.9 

20.0 

17.9 

15.7 

Dry Unit 
Weight 
(pcf) 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 

CL 
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Boring 
No, 

19 

20 

21 

Sample 
No. 

SA 

6A 

2C 

7A 

SA 

9A 

SA 

6A 

7A 

SA 

9A 

4A 

SA 

6A 

7A 

SA 

Depth 
(Feet) 

19.0-20.S 

24.0-2S.S 

27.0-29.0 

29.0-30.S 

34.0-3S.S 

39.0~40.S 

19.0-20.S 

24.0-2S.S 

29.0-30.S 

34.0-3S.S 

39.0-40.S 

14.S-16.0 

19.S-21.0 

24.5-26.0 

29. S-31. 0 

34.S-36.0 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Glacial Till deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index 

Moisture 
Content (%) 

20.0 

23.2 

17. 3 

20.0 

19. 1 

17.7 

19.7 

20.2 

19.9 

17.S 

17.1 

21.9 

19.6 

19. 1 

1S.8 

13.8 

Dry Unit 
Weight 
(pcf) 

110.9 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 

CL 
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Boring 
No. 

22 

23 

24 

Sample 
No. 

2C 

3A 

3C 

4A 

4C 

SA 

6A 

SA 

6A 

7A 

SA 

9A 

lOA 

llA 

6A 

7A 

SA 

9A 

Depth 
(Feet) 

14.0-16.0 

19.0-20.S 

24.0-26.0 

29.0-JO.S 

34.0-34.S 

34.S-36.0 

39.0-40.S 

19.S-21.0 

24.S-26.0 

29.S-30.0 

34.S-36.0 

39. S-41. 0 

44.S-46.0 

49. S-Sl. 0 

24.S-26.0 

29. S-31. 0 

34.S-36.0 

39. S-41. 0 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Glacial Till deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index 

Moisture 
Content (%) 

Not Taken 

1S.6 

19.4 

19.4 

Not Taken 

17.2 

16.6 

2S.3 

21.0 

21.0 

20.9 

19.1 

17.2 

1S.7 

20.S 

21. s 
17.9 

18.4 

Dry Unit 
Weight 
(pcf) 

102.6 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 

CL 
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Boring 
No. 

25 

26 

Sample 
No. 

3A 

4A 

2C 

SA 

6A 

3C 

7A 

SA 

9A 

lOA 

7A 

SA 

9A 

lOA 

Depth 
(Feet) 

9.0-10.5 

14.0-15.5 

17.0-19.0 

19.0-20.5 

24.0-25.5 

27.0-29.0 

29.0-30.5 

34.0-35.5 

39.0-40.5 

44.0-45.5 

29.0-30.5 

34.0-35.5 

39.0-40.5 

44.0-45.5 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Glacial Till deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index 

Moisture 
Content (%) 

19.8 

16.1 

Not Taken 

18.3 

18.0 

Not Taken 

19.0 

18.7 

16.3 

16.0 

18.4 

18.3 

18.3 

17.0 

Dry Unit 
Weight 
(pcf) 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 
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Boring 
No. 

27 

28 

29 

Sample 
No. 

4A 

SA 

6A 

7A 

8A 

9A 

4A 

SA 

6A 

7A 

8A 

9A 

2A 

3A 

4A 

SA 

2C 

Depth 
(Feet) 

14.S-16.0 

19.5-21.0 

24.S-26.0 

29.S-31.0 

34.8-36.0 

39. S-41. 0 

14.S-16.0 

19.S-21.0 

24.S-26.0 

29. S-31. 0 

34.5-36.0 

39. S-41. 0 

6.0- 7.S 

9.0-10.S 

14.0-1S.S 

19.0-20.S 

23.0-2S.O 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Glacial Till deposits 
(Continued) 

Plastic 
Limits 

Plas­
ticity 
Index 

Moisture 
Content (%) 

19.0 

19.4 

14.3 

19.8 

18.8 

17.5 

20.S 

19.1 

19.7 

19. 1 

18.9 

1S.S 

1S.7 

17.5 

17.3 

19.2 

Not Taken 

Dry Unit 
Weight 
(pcf) 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 
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Boring 
No. 

29 

30 

31 

32 

Sample 
No. 

6A 

7A 

SA 

4A 

SA 

6A 

7A 

SA 

9A 

SA 

6A 

7A 

SA 

4A 

SA 

6A 

7A 

SA 

9A 

Depth 
(Feet) 

2S.0-26.S 

29.0-30. s 
34.0-3S.S 

14.0-1S.S 

19:0-20.S 

24.0-2S.S 

29.0-30.S 

34.0-3S.S 

39.0-40.S 

19.0-20.S 

24.0-2S.S 

29.0-30.S 

34.0-3S.S 

14.0-1S.S 

19.0-20.S 

24.0-2S.S 

.29. 0-30. s 
34.0-3S.S 

39.0-40.S 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Glacial Till deposits 
(Continued) 

Plastic 
Limits 

Plas-
ticity Moisture 
Index Content (%) 

1S.S 

17.3 

1S.7 

16.S 

21.0 

1S.S 

17.9 

1S.2 

1S.6 

1S.S 

19. 1 

19.2 

19.S 

24.7 

2S.6 

19.3 

19.1 

20.2 

1S.9 

Dry Unit 
Weight 
(pcf) 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 
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Boring 
No. 

1 

2 

3 

5 

10 

11 

15 

17 

18 

19 

24 

~ ~ 26 
~:E 
s· ~ 29 

Sample 
No. 

SA 

9A 

lOA 

llA 

9A 

9A 

lOA 

lOA 

lOA 

lOA 

lOA 

lOA 

llA 

lOA 

llA 

9A 
"" ::0 
~ 3: * Saturated 
C'Q 
Q ::0 
" z ot<J 
:::. :::a 
"' "' 
:; 
(') 

Depth 
(Feet) 

36.0-37.5 

39.0-40.5 

44.0-45.0 

49.0-49.5 

39.0-40.5 

39.0-40.0 

44.5-45.5 

44.0-45.5 

41. 5-42. 5 

44.5-45.0 

44.0-45.0 

44.0-45.5 

49.0-49.5 

44.5-45.5 

49.0-49.5 

39.0-40.5 

LABORATORY SUMMARY SHEET 

Material 

Glacial Till 

Liquid 
Limits 

Plastic 
Limits 

Plas­
ticity 
Index 

Grey silt,,. some sand, some clay, trace 
gravel, usually contains gypsum. 

Moisture 
Content (%) 

14.3 

8.6 

8.6 

" 
Rock 

12.4 

9.1 

10.2 

12.0 

Rock 

14.5 

16.3 

14. 1 

7.9 

9.6 

Dry Unit 
Weight 
(pcf) 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 

SM-SC 

CL 
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Boring 
No. 

1 

2 

4 

6 

7 

9 

10 

11 

12 

14 

22 

23 

25 

27 

28 

30 

31 

Sample 
No. 

lOA 

llA 

9A 

9A 

lOA 

7A 

llA 

llA 

6A 

6A 

7A 

12A 

llA 

lOA 

lOA 

lOA 

9A 

lOA 

* Saturated 

Depth 
(Feet) 

44.0-

49.0-49.5 

39.0-39.5 

39.0-39.5 

43.5-44.0 

44.0-44.5 

49.5-50.0 

49.0-49.5 

44.0-44.5 

44.0-44.5 

44.0-45.5 

54.5-55.0 

49.0-49.5 

43.0-43.5 

44.5-45.0 

43.0-43.5 

39.0-40.5 

44.0-44.5 

LABORATORY SUMMARY SHEET 

Material 
Liquid 
Limits 

Tymochtee Formation 

Plastic 
Limits 

Plas­
ticity 
Index 

Moisture 
Content (%) 

No Sample 
,, 

Rock 

No Sample 

24.8 

Rock 

Rock 

* 
Rock 

9. 1 
,, 

16.9 

Rock 

Rock 

Rock 

8.2 

16.8 

Rock 

Dry Unit 
Weight 
(pcf) 

Unconfined 
Compressive 
Strength (psf) 

u.s.c.s. 
Soil 
Classi­
fication 



APPENDIX B 

INJECTION WELL LOGS 



I 

"I 
I 
I 

I 

i 
' 
i 
I 

i 
I 
I 
i 
·, 

' 

I 
I 
I 
I 

I 
' 
i 
' 
! 

¥' 9 schl.GR,O'hfo Division Of Geological Survey S- 2'/45 
Permit No. ----'2'-'1'-'0'-c--__ 
Permit Issue d _ ___:2::.,-,..:2:._4:__-__,7-"2'--­
Quadrangle __ __,C"-'1'-'y'-"d'-"e'--­
Twp. Quarte-r------

-,- .. · 

County-'-'-. .c:;'-'::___;,~"'·"'d""··'WlS>Jk,..yf-·--,,-:--'---'--- Township __ JU.l.e;iL-c.,,~-----,---'--~--
--~-' ___ · :;-!"Ction 26 Lot ____ Troct 

Meas~eci __ ~~~5~0_'~N~L~&~2~1~2~3_'_~EL~o~~fS~e~c~.--'2~6~_P_· _____________ ~~---------------
20 Acres .R ... _L __ 

Land O.·o:;er C::.io 1gu1 1SEOS_6 Well No. Date Commenced - -
L. 'd n· 1 1 

Operator VG.io Liguid Dis~:>osa1, Inc. - Well No. Date Completed 3-16-72 
S.L 

. 
Total Depth 2933' Elevation Bar .r - .: . 

Plugged Back 
Formation Drlci. To. . 

c ~-. ' Prod. Form. Prod. Nat. 
. 

l.P. 
Init. Rock Press.. 

Casing Record 8" 643'. 5V' 2809' 
Abandoned 7-23-80 

Formation I Top Bottom Remarks II Formation Top /Bottom Rem a 
X= 1,867,877 Conasauga 2481 2606 
Y= 621 ,&JO Rome 2606 2748 

Shady 2748 2810 
Overburden 0 65 Mt. Simon 2810 2932 

Granite 2932 I 2933 TO 
PLUGGING REPC~.T 12 f-22-80 
Big lime 65 605 
Trenton 1667 1828 
Black river 11828 2312 
Gull river 2312 2363 
G 1 em·10od 1 2363 2366 
Knox 12366 2481 

I i 
' ' 

Fo: .,.-::~ion Top Bottom Remarks Formation Top Bottom Remarks 
NSR 11··2· ·7T . . Csg . s~s;s"-643'; ~"-280 ' 0 :~~15 .. -· B.Lm. 65 604 ,-,: ., 

i; ~- ,c 

Tren. 1666 1828 ' -
B.Riv. 1828 2323 
Glen. 2362 1 2366 
L. Copper Ridge 2366 2481 
Maynardsvi11e 2481 2606 

I 
Rome 2606 2748 

_Shady 2748 2810 
Mt.Simon 2810 2931 
TD 2932 

II - I I I ' 
B - 1 
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I 

II 

L _ _____l 

SCHL:GRN,Cal,D,C&,~ 

8IRD:3PV / 

_l 
r .. w.o.w .. #19 Permit No. -~"------

:ounty-;_, _-- SAND•llii,S~KLY~---

Per mit Issued ~9::-:.5c-CL7.;;.9 ___ _ 

Town>hip ----LLL'-'--'-------- Quaillangle ~Cwl,;.y~d""e ____ _ 

Secti,)n 26 Lot ____ Tract Twp. Quarter-------

\!easured 124.20' NL & 2377.95' El of Sec. 26 
20 acres Mt Simon - IWDW - R I 

Lend O•ne' Ohio I iqrdd Disposal, Inc Well No. JA Date Commenced --j9;,---;l,.;0;-.--;,7?;9 __ _ 

Opecator Ohio I iqrdd Disposal, Inc Well No. -==o- Date Completed 9-27-79 

Elevation Bar 606 1] ' 6]6 • JJ 'KB Total Derth 2980' Plugged Back --------

Fonnadon Odd. To Pre-Cambrian Prod. Form. Mt. Simon Prod. Nat.----------

A/W 1M gal 15% HCl 10-18-79; A/W 4M gal 15% HCl 10-23-79 I.P. -----------

In i L Rock Press. -.,-;o;;-=;-;-;;-;oc:-;--,:--,-,;-;"";-;,-r--;=--r==,--=-;o;=;rr---

]6" 43' 125sks 10 3/4" 632' 500sks 7" 2342' 
c aswg Record 

, , Abandoned 

Formation Top Bottom Remarks Formation Top I Bottom I 

Jate: COMPLETION 3-l 2-80 X= 1,867,600 

Big lime 50 600 wtr Y= 621,450 

Clinton 600 700 Rome 2594 2656 

Brassfield TOO 743 Rome 

I 
2656 2746 wtr 

Queens ton 743 840 

I 
Shady 2746 2808 

Reedsville 840 1672 
I 

Mt. Simon I 2808 2936 lm 
Trenton 1672 1820 Granite 2936 2980 

I I 
Black river 1820 2307 Is/gas 1850' 'I 

I COMPLETION 8-6-80 I 
2307 2360 I ii 

I 

Gull river I Added treatment i format on. I 

li I Glenwood 2360 2366 ! 
Copper ridge 2366 2450 

r!aynardv1ll e 2450 2594 lwtr 

II 
I! 

ll ,. 
" ;: 

B - 2 

! 
' 

Remarks 



f: 

i :0c:::lbi;:: . .:}\~1 \1 - S-3405 · · • ' . ,v 

I ii~6;~~v:~>o,L, 1 ·H~;c u:viSW~: •: ,,?;":;;cA<- suFn~· #12 )j~;:;'::; ~:~e-d-=~i:=~~~8=-~7~6====== 
Count)' . SANDUSKY· Township ____ ,_R!JIL.,.E,_Y._ ______ Quadrongle _,_C_,_ly,._,d,e,___ 

Seccior: 26 Lot Troct Twp. Quarter ____ _ 

232' NL & 2635' EL of Sec. 26 

Lend o .. nec Ohio I iquid Disposal. Inc. Well No.--'---- Date Commenced -___\!6';--LlL:7-~7u6i____ 

Ope<atoc Ohio Liquid Disposal. Inc. Well No. Date Completed _ ___!l..ll.::-L23J.:-::..Z!.r6L._ 

ElevationB<u 607'G 615'DF 616'KB (618'KB) Total Depth 2961' PluggedBack --------

Fvnnotion Drld. To Pre-Cambrj an Prod. Form. Prod. Nat. ----------

a l. LP. ------------

!YJOW 
In it Rock Press. :-----,--,--,-c-:c::-:-::::-:--:----::c.,--::-:;-:::-;--:;::-;:-c=:-::-:------

10 3/4" 629' 500sks 7" 2371' 3'" 2800' 
I Casing Record ' ' '2 Abandoned 

- -
I Formation I Top Bottom Remarks Formation I Too I Bottom I 
I 

Remarks 

Date: COMPLETION 3-~0-78 X= 1,867,397 
Glacial deposits 0 60 Y= 621,418 
Big Lime 60 600 Glenwood 2360 2370 
Shale 600 690 Glenwood 2370 I 2380 
Dolomite 690 zoo . Knox 2380 2440 
Shale zoo ZJo I Sandstone 2440 1 2590 
Dolomite ZlO Z20 1 Rome 2590 I 2820 
Shale ! 720 880 I. Mt. Simon 2820 2930 
Dol amite 880 910 r Basement 2930 2961 
Limestone 910 960 
Trenton 960 1560 
Black, Gull river 1560 2360 

II I 
I i 

B - 3 



I 
S-3416 

Permit No. ---'o'2"-25~--=-~--
BIRD:GR,Cal ,D,3DV, .:0\ V : •. c. ·-·~·:c;c ;.::i-:Vb #13 Permit Issued---:l:-o:--'=2'78--7'-'6"---
county SANDUSKY Township ____ .'.'R'-'I-"L'=-E_,_Y _______ Quadrangle _ _,C_,_l.Lyd,.,ee_ __ 

NFk Section 26 Lot Tract Twp. Quarter ______ _ 

Measured 127n• ' 1
'. & 1678' EL of NE!< Sec. 26 

2 5 Acres '_3:'----,----:-------------::---_.t!b-=:...J.Iil.llL-=--lL..L _____ _ 

Land O.vnec Ohio I iquid Disposal, Inc. Well No. _ __,;_ __ Date Commenced -----!7~-'-'l~--!:7-'<6=--

0pecatoc Ohio I iq1Jid Disposal, Inc. Well No. Date Completed __ lLlc.:-:.<2CI.2..::-:..L7.\.!6 __ 
Elevation Bar ( 608 8' Sl) 607' 618' KB Total Depth 2960' Plugged Back-------~ 
Formation Drld. To Pre-Cambrian Prod. Form Prod. Nat.-----------

. A/~1 5t~ gal. 15% HCI LP. __________ _ 

I nit. Rock Press.------------------------ I.W,D,W. 
Casing Record , ' ·~ 10 3/4" 663' 7" 2369' '31

" 2800' Alxlndoned 

Formation Top Bottom Remarks lf Formation I Too l Bottom Remarks 

Dote{OMPL ET ION 3-3( -78 X= 1,868,122 
Glacial deposits 0 67 Y= 620,380 
Big Lime 67 665 Dolomite 2500 2570 
Shale I 665 1700 Sandstone 2570 2600 
Trenton 

I 
1700 1820 Dolomite 2600 2700 I 

I 

Black, Gull r·; ver \ 1820 2360! Sandstone I 2700 2720 
i 

I 
Glenwood 2360 2370 1 

' Dolomite 2720 2740 
! I 

Glenwood 2370 2400 ' ! Sandstone 2740 2750 
Knox 2400 2440 :

1 
Dolomite 

I 
2750 2820 

Sandstone 2440 2450 II Mt. Simon 2820 ! 2890 ' 
Dolomite 2450 2460 !. Basement 2890 ' 2900 
Sandstone 2460 2500 ii *DIA-LOG COMPANY l Cas in~ Profi e Cal ipher log 

I ! 
' ' 

I! 

B - 4 



S-3417 r 

#14 ... '• 
{:1'";-- Penn;r l'lo. -~2~2'!-6;:----co-;-----­

Pe< mh Issued _l'-c-c-'2'--'8'---'-7--"6'--------­
Qw ru-a ngl c _ __,Ccll1y_,d"'e-----:-­
Twp. Quarter------

cc=:·. SANDUSKY Townsh;p ____ _,_,R"-1'=-L'=-EY-'--------

u.NLf;"--, ___ Section 26 lot Tro.ct 

~~eo· -='" _ ______!1...!.1 o,>.6-,c5 _' _cNu.L.____g_& ___;9,_,3'-"5'---' _E"-'L~occf_N'-"E""><~s,.,_e c,.,_.,__,2"'6'----------------;;-;::------;-;-;;:;:-:--;:--:;-------

25 .:rres 

L c c: >. cec --"'0"-'hJ_j ,o-'--1 -'-'j QI.(Jlu._JlLJ. d"--'Dui_os'l'p"-'0-"'S-"-a.Ll ~· _J,l.!><... _____ Well No. _ ___'±___ __ 7 15-76 
ll-24-76 

c-~" : :c • __ J.JO"-lh__j_i 11o-'--l -"i q'l'ru_nu' d"--'Dui--"s'-"p"'o__,_s ua .Ll ~· ___u! n.uc~-.--:----- w c 11 No. ___ _ 

[1,". c::c c. !leu ____r6lLDC:J9C-Ll ___;' ----'>-SLI ------~6"-l _uS_' n.KBu____ Total Depth _L2::;_90u;5:L':_______ Plugged !lack -----~--

_ __r:_PLrP"--::!C.ua:llrJ:ubL!r..Ji_oawnc___P.-od. Fomc ----------Prod. Nat. _______ _ 

~~~~~2k~d---------
---------- LP. __________ _ 

1 niL ?.:-c k Press. ------::-:---..--:-----:::-:.-----~-:-:--:-::-:c-:--:-:-:----
---

Casi-;Recm-d 10 3/4" 637' 500sks, 7" 238il'. 3k" ;>R?3' 

?ormation Top 

i Date COMPLETION 3-::p-78 
1 Glacial deposits 0 
; Big Lime 67 

Shale 665 1 

1 Trenc:on 1680 
1 L i n-.es tone 1830 
• Gl er·.-~ood 2370 

Kno\ 
Sane's tone 

i Doloc:ite 
Sancs tone 

2420 
2426 
2432 
2435 
2446 

Bottom 

67 
665 

1680 
1830 I 
2370 . 
2420 . 
2426 
2432 
2435 
2446 
2481 

Remarks formation 

X= l ,869,065 
Y= 620,485 
Sandstone 
Shale 
Dolomite 
Shale 

' 
't Sandstone 

Dolomite 

Ill Sandstone 
Dolomite 
Mt. Simon 

I 
,I 
" 

Basement 

B - 5 

I.W,D.W. 
Abandoned 

I Too 

2481 
2509 
2519 
2520 
2529 
2694 
27ll 
2712 
2797 

i 2905 
! 
I 

Bottom 

2509 
2519 
2520 
2529 
2694 
27ll 
2712 
2797 
2905 
2910 

Remarks 



' 

-----' 
__ _j _____ L ___ _j __ _j___j 

C cunt y __ __:<;::.:~oc'_,_;;Q.L'i..ti,;;SJ:,KciY=,------- T owmh ip _ _cR'-'1-'L'-'E'-'Y'-------------

Permit No. __ -:2_3_7,---,--­
Per mit Is sued --)6(C-~1-51_:;-:o8!-'0"---
Quodwnglc Clyde 

3 ::·:tion Lot Tract Twl'· Qw..lrter ---------

Me a' ill e d __ _,cS_z;~. ,.,_s "-3 _' _,N"'L'--"&'--"6""1.=.2_,_. -"1-".1_' _,W"'L'---'o'-'f---"S-"e-"c-'-. _2=-c6::.._ _ _.,=-==;-rr-:::--Tr.ITir.T::--l:;-r----------
nMt. S1 mon 

LO;lJ o ... ·ncr Qr.io Liquid Disposal, Inc. Well N0. ~5:.._ ____ [')ate Commenced 

Operator Qr-io ! jqujd Dj.sposal Inc. Well No. Date Completed 

Elevation Bur _ _:~C----------------- Total Depth Plugged Back 

fom1otion [)rk. ___________ Prod. Form.------------ Prod. Not.----------

1. p. 

Jnit. Rock Pn:-ss 

Casing Record Abandoned 

Formation Top Bottom Remarks lf Formation I Tor ! Bottom I Re mcrks 

I X=l,865 ,375 

I I Y= 621,520 

' 
i 

i 

' l 

il 
i 

'I 

II 
' 

' 

I, ,, 
' il 

B - 6 



_ _l "- L__ __L_ -- __ _[_" __ __j {JJJ-1-1.-.-rfl 
I.W.D.W. 0 , 

c '-' ~:c: <MJDIISKY RILEY 
/1·/}·Y/ 

Township --'-'-"''-"-'---------------

Permit No. __ -'2"3"'8~---c~­
Permit Issued 6-11-80 
Quadrangle Clyde __ 

"~c(i0n -<.-.:~--lot _____ T:-acc T .... p. Quano 

L,;,;._' .::>,~ .. .,._,_. :u;a iq11id Disposal, INc 
Op.::>:-.::.t.c·~ f'lbjo iq1!id Disposal 1 INc Well No. 

El.:vct!On Bc:---(>U'O-C------------------ Total Depth------- Plugged Bock 

Prod. Form. ______ ------- Prod. Nat. 

LP" -----------

Init. P.c-.ch P:-e;5 

Casing Re-c::x:i 

-
Top j Bottom Re rncrki 

B - 7 

Formation 

X=l,866,780 
Y= 622,100 

Abandoned 

Top I Bottom ! Remark< 



APPENDIX C 

WATER WELL LOGS 



NOTE: 

,, 

Well log numbering is not necessarily consecutive. 

All well logs collected were re-numbered at the 

lower right hand corner with numbers that were 

assigned by ODNR during their logging procedures. 

Additional information such as elevations of the 

ground surface, identification numbers, and 
miscellaneous comments is often added to the 

original copies by BOWSER-MORNER, INC. personnel 

to facilitate analysis. Examples of such additions 

are shown on the next page. 

c - 1 
BOWSER-MORNER 
Testing Laboratories, Inc. 



-

' 
NO CARBON PAPER 

NECESSARY­

~LF-TRANSCRI BING 

COUNTY >:.~,J~Jc... 
I 

WN ER (1'), L . ·() 

:>CATION OF PROPERTY 

WELL LOG ANI.) OKILLINLo Ktt'VK.I 

State o! Ohio 

DEPARTMENT OF NATURAL RESOURCES 

Division o! Water 
Fountain Square 

Columbus, Ohio 43224 

.... -
II 

. TOWNS HI P_...cQCL._{:_:<-....""7------- 57C-T...!ON-oF--"TOWNSHIP· ___ ~------
ADDRESS_~S~0~~~-=L~:~t~,-''-'·~/4~-~~~~-/-<~~~~~·~-·-~~--

CONSTRUCTION DETAILS 
BAILING OR PUMPING TEST 

(specify one by circlinQI 

,. 1,). 1!7 /~ .:.,C) / 

:e ng diameter '" ? ·'I • ~- Length of casing Test ·rate gpm Duration of test hcs 

c 
•' 

--. ---- /L? _--,- (. <Y/ 
fype of screen Length of screen Orawdown It Date \S 

/6 ' 
fy of pump Static level (depth io water) ft 

. ' '(3';_.,J LJ~~ 
:apacity of pump 

.• Quality (clear, cloudy. taste, odor) 

)e h of pump setting 
i 

)a of completion 
:;; . c: - :?!, Pump installed by 

rV y "'"' 
WELL LO G• r-l 607 :. SKETCH SHOWING LOCATION 

-
Fonnations: sandstone, shale, 

From '( I ..1 To ? Locate in reference to numbered 

I imestone, gravel. clay ....... ,. state highways, street intersections, county roads, etc. 

-
f·~ e..u Oft /.;:_- """'"';, N 

, I (J - !"-<... ~;_; 
' 

el "'(' (' (lG ' ' 
{/S- ' / s- S''7... -

.'\ ' I' ·, 6, vs- ~ 0 (.. '....c. !_) ·..u /,:.....' ~ ~ ~-·~ 
: I I 

- .( V'Y r Y r r.. /;""'(' ""r I 

-1· Ann;for- We_!/ *I I . ) 
yt(j 

Vl'f 

t ..t 
~ '; 

~,o 

0 
.,.,.. .. · 

d' 

'"\, ..1. .A .r- --:f(J 
2. 

/ -· w E 
-

I : 

\...., DATA R1Yi), )j bY -
Bow selL , 'lfoR..tJUt -....._, I -

.. 
' ) ' .. :--v (2) - ..-- 1(/7. 

- ( "- '··-

-
'-.... 

......... ----- c 
--

DRILLING FIRM TIBBOLES WELL DRILLING me. DATE 
6-- r: ·J-"/ 

~ ~ 
' .. ~ ..... 

8377 No. St. Rt. l8 / ...-~v ..;-- // .;:? 
DOR ESS __ ---rm-,.,-----rr,..,-rnrrr-- 51 GN EO -~.?f.'-",'/_://_-"-'"/'--".<./" -=-c....r-1-r-h.-"..::. o.--L...::.=__® 

• . l< R 3 Bellevue Ohio 448Il 
If ~ddttional space IS needod tD comPlete well log. use next consecut~ve2numbered form. B 7 G. 



•-i 

2 
'· 

NO, 7/ {, 'ZQ 

County $ .. .\vs\y Township ___ R"'-l-·_,_\_,_e""-"y'l--- Section of Township ___ _ 

Owner \\'<v.,\'6 5\~sS\. Addre~s ~~"-~'!'-' 0 
---~~~~--=~~~~~~--- ----~~~~~\--~-----------

Locatiou of property_ \s~ :\ev5e.. ~ t\ \?.., o'-'- 5\0 

-· 
CONSTRUCTION DETAILS BAILING OR PlMPD'TG T:SST 

Casin~ dia.weter ')'/4. Length of casing_j}_ Pumping rate __________ G.P.M. 

Type of screen Length of screen Duration of te.st hrs. 
--- ------------

Type of pump~------~----- Drawdown. __ __;ft. D£. te-'----'q_-__:_10_-_,_q_qi-

Capacity of ptk-rp _____________ Developed capacity __________ _ 

Depth of pump setting. _________ Static level - depth to wa.ter_-"-/'-'-.1 __ ft . 
. , 

Date of conplet.ion _________ ~- Pump installed by __________ _ 

Fonna.tion 

c:\o_c\ 

"' 0-y "'- \"""' 

'\ \'o. \}d. 

"S. 

HELL LC)G ----------~----, ----SKEI'CH SHOWING LOCATION 

From ;:-j- N. -----

1 
0 

~I 

s. 

Date .2-11- (-" 
-----~,~~~-----

Address ______________________ _ Copied by ___ 

7
"-r?'),~._ ___ _ 

c - 3 23 
/'JoT loc.A.Te.cQ 



·-: 

NO. 7/b:ZQ 

County $."\"s\ '" Township ___ ...:XS_,_·\'-'-'e~'-'+--- Section of Township ___ _ 

Owner __ -'-\\-'-'<'-'"'~' \-'-''6:::.____,5-\::...'x~~s"-'-~~.\:_,_,\c>=c.'-'"==---- AddrJ s---~---'---'-'1 "---=.~..=,_,_'< ""'Y\,-___,0"'--------­

Location of property_~l~s\~~."-~~c~v~s~~~-~~~~~?\u·----'1~~~-~o~v-~-~5~\~0~------~--

CONSTRUCTION DErAILS BAILING OR PU!1PD'!G TEST 

Cas in~ diailieter ')'/4 Length of casing___:rr_ PU!!lping rate ___________ G.P .M. 

Type of screen~--~Length of screen Duration of test hrs. ---------------
Type of pUlllp-------~------ Drawdown _______ ft. D£.te ____ o-'-_ =-...:lc...a_._a.!..' ..,9!---

Capacity of pump ____________ Developed capacity __________ _ 

Depth of pump setting. __________ Static level - depth to water __ __:__/;.:__.1 ___ ft. 

Date of coopletion ____________ Pump installed by __________ _ 

HELL LOG 

I I 

Fonntion I From To 

c \o..u( I I 
0 

~I I 

\<. 0-'("' \ 0.."" I 
I 

Cl, '(o. ~ c\ ! "\(., 
I 

\..-s. I 58 
i 
' ',/. I 

Drilling Fi:co ~"''-'"'';\''<" '\:)-,., \\"''l Cn 
\ 

Address -------------------------------

c - 3 

SKEI'CR SHCWDiG LOCATION 

N. 

E. 

s. 

Date .2- ;q_ (.~ 
-------~~~~----

copied by ___ --'-'r"oc::...._ ____ _ 

23 
NoT loc.Aie.cQ 



·- 24 
NO. ----

County 

==================================~~ 
CONSTRUCTION DETAILS BAILING OR PUMPING TEST 

Casing diameter (. Length of casing -"'13 Pumping rate. ___ _;_ _ _::t.:J_ ___ G.P .M, 

Ty-pe of screen. ___ Length of screen __ Duration of test. _________ hrs. 

Type of pump. _____________ Drawdown ·2 ·ft. Date. _ __,/:_:.-_LL:;_-..!59_!_ __ 

Capacity of pump, ___________ Developed capacity _________ _ 

Depth of pump setting, _________ Static level - depth to water 8 ft. 

7 

- Date of completion ___________ Pump installed by-----~----

· Formation 

~-e \ -c.\cc'\ 
\:,\- c\o..\ 

+o"'\\.. \,\_ 

\Y· l-s. 

i>'ELL LCC 

ll 

· r·-;-;:-:-1-r D ~·---
1 _a 1 

From To 

0 14 
32. 

' 
-~~_!!V 

Address. __________________ ___ 

c - 4 

SKEI'CH SHOWING LCCATIOr~ 

N. 

. . s. 

Copied by:..., ---~;f;...L----

-



. 

~- --- --- ----- --------

c ) State of Ohio I 
NO CARBON PAPER 

NECESSARY­

SELF-TRANSCRIBING 

DEPARTMENT OF NATURAL RESOURCES 
Division 

65 S. Front St., Rm. 815 
Columbus, 

of Water 
Phone (614) 469-2646 

Ohio 43215 

No. 4 0 5 0 8 s, J ----L-­
E c. f\,qfr' I 

! I I 1,) :.L .!.r 
County·------'--'--'---'----'-- Township _ _____:_;;;;'-'--+----·Section of Township--::-=--:------

~ /i_v ../) r v :; 1 !) .~t---J·~---.·4.---.~ ;:,.>:--: .. L 

f- I' ~-~ •,..-: j I ! , .. / •· '/" ' 
Owner _ __,_._' ,;_·'-· -"'' .:.2="1=:~:.· -"'---'----'-; -_,&t"'-"'-'-'-' ---' ..:.',;_'"-"-' ·;_ __ _.A.ddress -< ' -- " • ,--- ' -- '· 

( 

- I .,.1 ..t -::::: £!I ..! .., .:-: ?- / .. / t/ ;; _r 1:_ / 

Location of property __ , __ •:.....:.~"' _ _.· ' '----------"'--::.~,;;,-·..:;~,;_' __ -.:..-..;:·1,;_'....:.·_:~_-· ',;_· _,;_·".:,.-,;_•l:..-,;_f,;_-·,;_' ,:_• L' _.:_--"-..;_.:..'---~ 

CONSTRUCTION DETAILS 
BAILING OR PUMPING TEST 

(Specify one by circling) 

" Casing diameter 
. -:-, 

T -ength of casing ~ 7' Test Rate _________________ G,P .M. Duration of test__ ____________ hrs. 

' 1Pe of screen. Length a£ scree Drawdo-.~ ~-··,_. ·~-:· ~ ·' ft. Date 

Type of pump Static level-depth to water 
• I I '_.,. ft. 

I 1pacity of pump Quality (clear, cloudy, taste, odor) 

:Uept4 of pump setting 

:" >te ot compH:tio" Pump installed by 

WELL LOG* {;fD SKETCH SHOWING LOCATION 

Formations Locate in reference to numbered 
Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc. 

gravel and clay 

____________ r;:_.ea. z:r-- 0 Feet 9' Ft. N. 
---------------

'----~--~-- -· _'J_~-- ___ Lt__':._~_ 

_____ .]J;d:.p'-~- ':12-' ;1/7:::- S&3 r---- ---- - - ~ --
-----~?;:, .Q, 

Lf 7 I !S c;' ~ qC ---"- ····>'< .... 
. '----"--

~----
-......~-/C.~-

/'~ _ ____,___ 
~ 

-~. - . __ c,:z-<-

- ~ 'o, f'~ ''""'·, .::-

3_'---
---- ----- w. ~../.,. 1 ... -_,._.u. 

~ 
·- ·- E. 

~ -
• <J;,?.--: -q;;::?-

O'C_ I' p. _u,_~ :'tl -----· 

\ 
, 

be'-" 'E. c.\:__~ ~ 

~ -----------------~- --
.~ 

- -- -
---------

-------- ----------!----- s. 
- - ---- - -- ---

·-. (; -
Drilling Firm ----';"' __ . ·~:---'-1-".-"-C-..:.t-'-. -""'--'-.'-':.:··c:'-"'~''-'·"'-::.·- !j / 

Date _____ /~·--,~·~-·~-~-·'-·-~-7"-"-,-'-.-----------

Address 
/' 

Signed _____ ·~·~----·~~-~~-----~---~•j __ 
- /.-·~ .f~l ,..:_,. ~ __.,:_;_,;'· .. ;.~.-f_J:( .. ;_.~:::I i._(;~~.L~! 

':'If additional space is needed to complete well log, use next consecutive nu=bered form. 
c - 5 



Wt.LL LOv AND IJKilliNG R.EPOI?T unJ~ll'4/\l. 

State of Ohio 
DEPARTMENT OF NATURAL RESOURCES PLEASE USE PENCIL 

OR TYPEWRITER 
DO NOT USE INK. 

Division of Water N <} 318 4 8 3 
1562 W. First Avenue ("'' ·· 

Columbus 12, Ohio ( ~··.it 
. ~;.& I 

l. )!i . . I-'.,.. . '~ . . ,;2 _, County ...... ......_J.~.L-. .:..~.CL •• \,~. Townsh1p....... . ..................... Sectwn of Township ........... = .............................. .. 
,.. ;/() 

Owner ........... LLJ.ikff4-'-<----q~-~l1::-:Y. ....... {JL. . ::z)Address ..... .J./.:!£t:I:!:£!:.4;. ... ~~-----------------------------
Location of property ...... i..tfl-_i't. ... r. .... !J.<Y:i:!.':.C~f( ..... ~..!:: ... ~!. .... 'if:J.. .. ""!..2-:}.$. ....................................................... .. 

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 

~L J- " of casing ....... !f.J.:. .... Pumping Rate ................ G.P.M. Duration of test .............. hrs. Casing diameter .......... ¢ ......... Length 

Type of screen ............................ Length of screen __________________ Drawdown ..... .:J.. .. Ii~ ....... ft. Date ................................................. 

Type of pump ................................................................................... Static level-depth to water ..... ..1:/:.~ ................. S:S .. :J. ..... ft. 
Capacity of pump ........................................................................... Quality (clear, cloudy, taste, odor) ...... ,4k.&,t;;.j._,_,_~.__ ________ 
Depth of pump setting ................................................................... •n-••-•-••-••••••-••-••·-•-••••••-••••••-••••••••••-••••••••••••••-•••••••••••••••••••••••·••···• 

Date of completion ......................................................................... Pump installed by .......... ----------------------------··--··-------------

WELL LOG ft:,os SKETCH SHOWING LOCATION 

Formations Locate in reference to numbered Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc. gravel and clay 

(.--/jt 0 Feet ... ::Z .... Ft. N. 

f]~a edt! 1 J) 5 
~ .. --.. .C I - V)3 ~---~~---\~-ttl ,-.:~:.'::;. .A-~v-"L )j_5" .? ;/' 

'-<, 'i 
. ...._,.__~,..· _;; r 'it 

I ! I ~yt..~;)tt~~ch 
~,~ 

~.,....---c ;k ·I ... 
w. .J~ E. 

5. tfM I .:J.: ~ --

s. 
See reverse side for instructions 



W .t.L' LUu AI'4U UKlLLli'IU r1.1:.rvn' 

State of Ohio 

(_ PLEASE USE PENCIL 
OR TYPEWRITER. 
DO NOT USE INK. 

DEPARTMENT OF NATURAL RESOURCES 

tj-Division of Water 
1562 W. First Avenue 

Columbus, Ohio 
No. 244877 

County>.)~j.tJ:,;).J.: .. J:./.(.; ........... Township .... ./?.1..:1... .. ~---~---···········Section of Township .............. J?:.3. .............. _ ............ . 
Owner ftt., .. C.. .... .._.~.e. . .j: ... l: ........................................ ~ ..... Address __ fl.,/C ... .J.. .... V.,_:c.,-:.!::4.):::-;······(!, _________ . 

Location of property .... J~,_-, ____ /1!.,~.;,.r..H ....... f!.E ...... C . .:....v..il...C. ....... ~.<!V. ..... J.~4-f...:C:: ...... .:f:"/. .. (/. ............... ---- .. -.. ---
. ' 

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 

I ]!_) ____ .. Pumping rate.f_q _______ G.P.M. Casing diameter .... .':-/..;. ............ Length of casing Duration of test.. f hrs . 

Type of screen ...... =: ................. Length -of screen ..................... 

Type of pump ... =------------------------- .. --·------··------··--------·--·····---------··· 

Capacity of pump ....... ::::-_____________________________ ................................... 

Depth of pump setting .... ":":! ................. ---------------·····-------····--·-······· 

Date of · /d --Lo - · complet10n ....................... f.-_tf_ ___ --------------------------------------

WELL LOG ff;{)O 
,. 

Formations 
Sandstone, shale, limestone, From To 

gravel and clay 

C'-A'-' 
0 Feet --~-:<' .... Ft. 

/ 
c,"l 'ltl. .5/)4~ c .I j-o 

7 L /Iii' L.·..,es i-C:N e /.L 

-
0 . , r 

Drilling Firm f-i.,, .. J-,. .. ~J .. c..C...-£ . .''..!'::.): ............................ . 

Add res s .. ./J.. <:.. k, __ r, __ t: .. ~: .. Y.. ... !(1 ... .J ~r----- ................ -- .... . 

7_ c' Drawdown........ .. ........... ft. Date .. /.i-!. ... ~.f' __ o_ ___ :~ __ C,.:_ 

Developed . io e- /'/ ... , cap ac1 ty ........................... -- ...................... ---

Static level-depth to water ___ ----------------········------------ ft. 

Pump installed by-------~---········-----'------····-------------- ------

. -

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roa ds, etc. 

N. 
,)";j-Ntl JS 1j ;'"' 8.-1v S..,q .• ( 

G-

u ,. ·-' G -
lJ 

i..l..te~.:..... 

W. J 
' 

--~,1'" iJ/ "~!.£. __ 
I E. 

--
t .r;.'l ;-2. -
"' ::: 
~ 
• ~ 

.l"' -uf. 

See 
CL/P lt. 

reverse side for instructions 
~-'" ·-----

Date .. .J.I/ .. :_L tl ... ::.?. .... ~----------·········--···---- ---------------------·· 

Signedft_L!..t?./...~----~--------------------···· 
C-7 @ 



State of Ohio 

PLEASE USE PENCIL 
OR TYPEWRITER. 
DO NOT USE INK. 

DEPARTMENT OF NATURAL RESOURCES 

'? ()~-No.· 266815 
Division of Water 

1562 W. First Avenue 
Columbus, Ohio {~ (,,_ (. \ ' 

C I ·' i.' -- ~ U T h' ~- -- , ,,.- ::> · S ' ... , f T h' 'J ·3 
ounty<,::'./.ii.Y.,.v.-----'-4----------·---- owns •P--t?.:f.V.L'I.LL,_,_.t_.________________ ectton o owns tp_._. .. _. ..... ~ .......................... . 

I 
Owner /:-.:_, ___ jf._, __ {:_/,:.t .. !'..EA.;!!.. _________ ..... ----·--··----·· .. ···-........ _..Address lf .. /2. ____ ~! .. (.!.:.Q.<fj.~'T ... a...................... .. 
Location of property __ .<J.~:J __ ,:_, ___ _/.Ij_~/.l! . .i:.t:f. _________ ~,.£. .... {/.J.../~.iJ. . .e. .. _._.C!.~ ____ ;/.z_, __ .£4?.----~/tl. .... _. ............... . 

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 

Casing diameter _____ f. ____ _. ......... Length of casing .. :./ .. t'_. ....... Pumping rate ... /<L ..... G.P.M. Duration of test.../. . hrs. 

- - lj',o 7-J-{')_ 
Type of screen _______ .. _. ................. Length of screen ____ .... _____________ Drawdown ..... J-o:' .... _._. ..... ft. Date ........................ . 

Type of pump ..... J~:'.iL. ................................................................ Developed capacity ... ./~L.-'.:..1."..!~ ........................................ .. 
Capacity of pump .... /Q ... E .. !.?../.1::!... ........................................ Static level-depth to water ... ./.'! .. C:<::.~-~.C ... .. ...... ft. 

1'1 7/;. / 
Depth of pump setting ....... Y: .. ~ ..... f'.r.!:.C. ............................ _. ...... Pump installed by .. .L! .. 9 .. e. .. e.:.. .. t.-,~:.(~.ti:.>!: ....... .. 
Date of completion ....... L .. : .. / .. :: .. 0. .. -!= ....................................... . 

WELL LOG SKETCH SHOWING LOCATION 

Formations Locate in reference to numbered 
. Sandstone, shale, limestone, 

gravel and clay 
From To State Highways, St. Intersections, County roads, etc. 

r,'j) j (' I L. 

j-! /II? /) ;J /l- A/ 

L I M <" ,f' /d tl/ c: 

0 Feet 

J ... 
.... ..L ..... Ft. 

L.l2_ 

w. 

See reverse side for instructions 

D 'll' F' (I_) I " · --r-· ·· , / D 
rt 1ng 1rm ·-----\J-~lt:-.. -.>:.-~~:.. •.• :: .. .:-...... : •. J.,~.w................. ate -····--------------·····--·-·········-------------------··----····--·-------------

E. 

Address .................................... 4?:....L.~ .. e.2.,L.'-'''·''-TL( Signed c .. 8 ....................................... ~ ............................ .. 



State of Ohio 

PLEASE USE PENCIL 
OR TYPEWRITER. 
DO NOT USE INK. 

DEPARTMENT OF NATURAL RESOURCES 

No. 272052 
Division of Water 

1562 W. First Avenue 
Columbus, Ohio 

~ ~ /[, 1/J 'i I ' l.f._. h ·"I •}· 

County ___ - . '~"./..:· .::y--~- Township.~- ... _,a.-: __ (,.,r--·-·-------·---··Section of Township ....... ~-~--!~: ........................ . 

owner -Ath-/-i¥-!.L\::..: ..... W...e. __ [:a __ f. ___ l:;.f-···-·--·---Address .E..!-f .... f/x.e .. m.cuv .. t.O!r.J.o . 
Location of property __ )./.::::£ ..... ?( ... G~-:l~:.t..~~-l. .... .c1JK~---·----------··---·----·-··----··-·-······--·-·-·---·-·····----·-·-··-·-·············-

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 

/ 
Casing diameter ..... t.1( .. !.f ........ Length of casing .... ~.~--~·-··· Pumping rate .... ..:1' .. !~ .... G.P.M. Duration of test../. hrs. 

Type of screen ............................ Length of screen ..................... Drawdown ........ /.~l ....... ft. Date/.,.:f. .. .,.. ... .6. ... :~ .. . 

Type of pump ................................................................................... Developed capacity........................................ . ................ . 

Capacity of pump ........................................................................... Static level-depth to water.. ................................ ... /.9. ... ft. 

Depth of pump setting ................................................................... Pump installed by ............................................................... . 

Date of completion ........................................................................ . 
===========··-'" ..... -_ 

Gos ----::::---.---------.------''j---=----1-----------------­
WELL LOG SKETCH SHOWING LOCATION 

Locate in reference to numbered Formations 
Sandstone, shale, limestone, 

gravel and clay 
From To State Highways, St. Intersections, County roads, etc. 

~g:!1J 
/J:re:.,..d CPa-,...) 
ffoc.-lf 

·. 
.. 

-

0 Feet 

I IS 

' 

.!' 

............ Ft. 

}'6 
35'" 
+'~ 

,. ... ·1 

Drilling Firm .... C. .. ::I. ...... & . ..L\St:.).~.!..(}().J"''-h.c1 .... ~~--l:'l 
L,i- , ~1. c ·.(., L . £ <.-;'vi~ Address . ..l.. .. c ....... ;: ......• L ... r..l ... t~.L .-....... __,. __ :/:'-.,-(l ...... .. 

a;;, o 

.so 

w. 

cJ fr.: J.. i r-1 

N . 

I 
I 
i 

I 
s. 

\')..;-"" 

See reverse side for instructions 

Date ...... ../ .... '-""··· ... .3. ............... ~ .. :::;.,. ..................... . 

E. 

Signed ....... £'. .. rf'-!fi?:!,Qc:/.. ........................ . 
C-9 CJY 



\IV .t , LUu AI'IU UK1LL1l'lu 1'-J:.C'Uf 

State of Ohio 
DEPARTMENT OF NATURAL RESOURCES 

D.ivision ,of Water 
1500 Dublin Road 

0-~-
No. 199092 

Columbus, Ohio 

Cooo'> ~~-- T-m>, .. /L.lt""it_··--·-··--·'"""" o< TowmO>•·f:~Y---···········-········· 
Owner ... -J-D:::..--~--~-----~~-"----------------------------Address ---~---f!7_ ___ 1,.,_<.~-::: .... /J,.7;./J!.., ....... . 
Location of property ..... ?f!.:~.L£1~_J2i. ... :#.. .. SJ.?!..:::: .. '":Jt.m/Jvy.:y!. .. Ji .. ~~#.Jb .................... . 

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 

Casing diameter .. '::J~r---------.Length of casing ... lf./ .......... Pumping rate ... b ......... G.P.M. Duration of test.. ....... hrs. 

Type of screen ...... ·-·············------Length of screen ....... ------······· Drawdown ........................ ft. Date................................ . ........... . 

Type of pump ................................................................................... 
1
Deve oped capactty ....................................................................... .. 

Capacity of pump ........................................................................... Static level-depth to water.../L......................... . ft. 

Depth of pump setting ................................................................... Pump installed by ........................................................................ .. 

Date of completion ........................................................................ . 
============--oc=oc·c= 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

-----"':.=.:.:=--===-=---l---=:--·l---.--=--1----------:--::--------- - ---
N. 

Drilling Firm E.P..R."R..E.'S.J:. ... J.Q .. t/.E.~ .. ...... . 

Address ... :71~!'!:~-~>L...----~-----------

5.5""1 
l 
l 
I 

'0) 

w.~~ 

:~ 
tit 

- ~ ~-- - ~-

\ 
I 

\ 

\ 
\ 

r 

l 
t ' '. 

~~~'~~~~------~----~-~-
s. 

See reverse side for instructions 

E. 

Date --~~--= ... :f..rf .............................................. . 
Signed ... t:i: .. <L~AP::df: .. J-.~~%~)·--·--··· 

C-10 ~ 



State of Ohio 

PLEASE USE PENCIL 
OR. TYPE\VR.ITER 

DEPARTMENT OF NATURAL RESOURCES 

Division of "'tNatc::r 
N9 

I DO NOT USE INK.j 1562 Vl. First Avenue 
Columbus, Ohio 4 3 2. 1 2. 

.. 

CONSTRUCTION DETAILS 

~asing dian::.eter .:;,- /""-' 
-r"·----~--Length of casing .. ../.~ . .:!L__ 

C'ype of screen ... Length of screen ________ 

l'ype of pump -------------------------
Capacity of pump---------------------------------

)epth of pump setting _________________________ 

Date of c·arn.pletion.. .. ______________________________________ ~ 

-
WELL LOG~, &o~ 

Formations I 

Sandstone, shale, limestone, From To 
' gravel and clay 

.r"lft_V 0 Feet _Z{._:_t~ 
------"'-..-A- -~---- -------- ---------

~ ... __ ,:·-- \~ i -::-U ? <:::" _____ ...,_[L~:_,.__:! _________ ----- ___ ..,;{.L ___ l_,_z ___ _ 
---- C:,z t:J..L ____________ __ _ffj! ____ :z_z_ ___ _ 

___ _j_LrL-~.t~c..L..t/i.:{'.._~--- ___ f_J ____ )_§':!-::__ 

---------------------------- --------- --------

/ .· . , 
I I . . , • 

-----·---c;.r ....:r----: -~,..---- ----------- ... -------.------------

Address 

. 

BAILING OR PUMPING TEST 

Pumping Rate. _______ G.P.M. Duration of test.. ___________ hrs. 

Dra"\vdown .... -----------------ft. Date ... -------:----------------------- _________ 

Static level-depth to water--------------------------------·-·· ft 

Quality (clear, cloudy, taste, d ) r1 1. - Q '" o or -------J.....- .. JJ..t.-..:....:... _______ 

Pump 

State 

- ____ ...£:_a_J._f!...6-'J..f.? _____ Q_~~-'-'-4~---·· 

installed by-----------------------------------------·--------· 

SKETCH SHOWING LOCATION 

Locate in 
Highways, St. 

reference to numbered 
Intersections, County 

N. 

s. 

.i 
\ 

~ A-
' (z" -

roads, 

See reverse side for instructions 

etc. 

' . ; ........ y _ _; .... ·::: 
D 2 te _______________ .... ::.:.:::..~~~---- __ · ;."_:! __________ ("_:: __________ :: .................. --

(I ';) --[·· 
Signed _________ ~J .... !.. .. L.~ .. 1 •• ___ ,~:::._;:..:_" __ ·::...~...:::.-:--z ... ___________________ _ 

*If addition2.l space is needed to complete well log, 

c - 11 

use next co!lsecutive nu.."'TI.bered form. 

83 



State of Ohio 
DEPARTMENT OF NATURAL RESOURCES 

Division of Water 
1500 Dublin Road 

' 
25 ~; I! 

No. 195709 

CONSTRUCTION DETAILS I BAILING OR PUMPING TEST 
--------------~------------~~~1---------------------------------Casing diameter -----¥-:?-------_Length of casing ___ j:1' __ f~----1Pumping rate _______________ G.P.M. Duration of test ______________ hrs. 
Type of screen ______________________ Length of screen ... ~-------------,Drawdown ... ::-.~~~-ft. Date ... ------·········--·---·-·········-------------

Typ e of p urn P··--···-·--··-··-··---·-······-···---······-----·--···-·-·JID evel oped capacity···-------··-·-------··--·-·-·······--·-·-·-······-----------·--··--
Capacity of pump---------····--·-------···-··-------------·-···-------·-··--~ Static I evel-d ep th to water--···----------···----··--------······---· .. ? ____ ft. 
Depth of purn p setting.·-----···-··---··------------··--------·------ Pump : ns tall ed by----------···--·-----··-·--·-------·---··-----···-·-------··-----··--
Date of com pi eti OIL _____________________________________________ _ 

WELL LOG 

Formations 
Sandstone, shale, limestone, 

gravel and clay 

1--7_ 
4~ 
/v~?! 

[J, ~ 
~f_f~~ 

btilling 

Address 

From To 

0 Feet ____ ,:;" ____ Ft. 

3 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County rocids, etc. 

N. 

! 

E. 

s. 
See re·verse side for instructions 

Date_ 

Signed 

c - 12 



Cnunty Permit No. WELL - ')G AND DRILLING REPO-T ORIC.Ir,AL 

. ( 
NO CARBON PAPER 

NECESSARY­

SELF-TRANSCRIBING 

State of Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division of Water 
Fountain Square 

Columbus, Ohio 43224 

554273 

couNTY S ~~,"',Ou .1u TowNSHIP R:l.,1 sECTION oF TowNSHIP UJd I " I .)f .. 

OWNER ()/l,[Q Li· VJ ~~ 'l1, \ 6""'- ~L L.c_ ADDRESS SOl( J. j,j/' .£/ r, C ur,•,-. /. ~/) 
oc o oF E Sl aV -/·'1 };.· /.e ·! f) ?:! )/c• 

L ATI N PROP RTY ' :.! • ' t2'•-t..' 

·' ' ' " 

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 
{specify one by circling! 

.... 1sing diameter (, .. £-'I~ ~. "-- Length of casing 
Lj t,, Test rate ..J.) gpm Duration of test I 

-- -- .;:!(} 7-1 •7'7 
. pe of screen length of screen Drawdown ft Date 

Type of pump Static level (depth to water) ./V 

1pacity of pump Ouality (clear. cloudy. taste. odor) -7Jir, ~I. Ll£,. 
Depth of pump setting 

lte of completion ?-z-7'1 Pump installed by 

WELL LOG* {p;o SKETCH SHOWING LOCATION 

Fonnations: sandstone, shale. 
From To 

Locate in reference to numbered 

I imestone, gravel, clay state highways, street intersections. county roads, etc. 

ht/1; tt/ 0:::<-/ 0 It Jf/ It N 
/ -";/ /, ~~ /f' -?'.::1 /) u e fijsPo 

011/.) ..-l·•l' i',.l/-:1 ( ( l.- ... ,dn. ... / -Y'-1 S'il 
. --------------- -#' 112'" .y .. 

7/...$ ,-, 4 "' i ~,. ~ "'--- .1--" roJ 
.J "- {.{. -;tF h tt-l #.J 

0 

w -113 0 

-'TIKi" ..... ,: ;~!.Jon-h. 
I J & ott, .s; \o{f;,.] 

~ ~
 

tit 
' ..---'} 

~ 
,n• ... • 

-v(IJI(H I"'-:;---- " -···4·:::-..... . _, 
/ 

.)/ 

' ~" 

.;-:'u 

-- s - !. 
... ·-

DRILLING FIRM ______________________________ __ 

ADDRESS----------~----~--------------------

0 1f additional space is needed to complete well log, use next consecutive numbered form. -~ 

c - 13 

hrs 

ft 
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Cuunty Permit No. WELL - ')G AND DRILLING REP0~1 0H:Iv1NAL 

NO CARBON PAPER 

NECESSARY­

SELF-TRANSCRIBING 

State of Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division of Water 
Fount.ain Square 

Columbus, Ohio 43224 

554274 
(' (C. 

·tt 
COUNTY S"l>,.,cL.t-~ TOWNSHIP,_JR...,.._·_,Io;_e<"'j-------SECTION OF TOWNSHIP {,f-Jt/1 2 

owNER Olo L : {)'"' ;J Qi, f'' < •• ,.,/ fe • ADDRESS ..:lfi=lii~,JJfZ?~f~J.:!:. • .2j,~.,,"-'<f7-'-.e-~L;,;_~_.:...•~~'-</:..w?l~---
3'J,;-?, Sf {!J- (1, lJ j 

LOCATION OF PROPERTY /Z i .. ''7'' 
CONSTRUCTIOII DETAILS 

BAILIIIG OR PUMPIIIG TEST 
(specify one by circlingl 

1sing diameter fo 
11 

f/n-:. J,·c... Length of casing 1fg' Test rate .:>s gpm Dur<Jtion of test I hrs 

~ 

1 ype of screen Length of screen Orawdown /.[ ft Date 7·1·77 

..,.._ rpe of pump Static level (depth to water) /V ft 

apacity of pump Quality (clear, cloudy. taste, odor) t{a,au?if 6:at 
Depth of pump setting 

ate of completion 7-J-79 Pump installed by 

WELL LOG* (;;.us- SKETCH SHOWING LOCATION 

Formations: sandstone, shale, 
From To 

Locate in reference to numbered 

I imestone, gravel, clay state highways, street intersections, county roads, etc. 

~ ... ,.a-a/ tf£/ Oft /9' It N 
/ :;5,{u• t!'/£, /;/ 70- S(::~, 

f}tl;o 
_,_.~---· /D ~meJ.k/ -«s- ..:5Z) 

/.//·'.-·/· .. 
' ' --

tt 
. z 0 . 

1./ .. "------

. dJ /f ,., o£s..,.-d-.,...,_. ....vel(. 11-'-/N -tts 
OEf'A# i .. 

<it • 
w ~ E 

I rl rf •· .., ~Ofc/b1 
' J 

io! 
1--
(:.t() (/I z_. I~ ";;> 

-~ . "' ,.-
~ <;, 
~-

s 'o 
--

DRILLING FIRM _______________ _ 

ADDRESS ______________________________ __ 

0 1f additional space is needed to complete well log, use next consecutive numbered form. 

c - 14 



County Permit No. 

NO CARBON PAPER 
NECESSARY­

SELF-TRANSCRIBING 

COUNTY fwJw-1~ 
OWNER f9L.o L,»,J-1-J 
L 0 0 CATI N OF PROPERTY .. 

WELL - QG AND DRILLING REPO~T 
Stale ol Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division of Water 
Fountain Square 

<.!olullli.Jus, Ohio 43224 

' 
' 

554275 
0.~ 

CONSTRUCTION DETAILS 
BAILING OR PUMPING TEST 

{specify one by circling) 

Ca$inu diumetor (,. f£,J,_ 
Lonuth of casinu lfsf, ' Test rate /s- Duration of test 

/ 
HPffi 

pe of screen Length of screen Drawdown </'"t? ft Date 7<.£-7 9 

Type of pump Static level (depth to water) /f/ 

1pacity of pump Quality (clear, cloudy, taste. odor) +/'('"d;"j £.,/ 
Depth of pump setting 

1te of completion ?-3-?9 Pump installed by 

WELL LOG• &o · ....... --- SKETCH SHOWING LOCATION 

Formations: sandstone, shale, 
From To 

locate in reference to numbered 

limestone. gravel, clay state highways, street intersections, county roads, etc. 

{Jt>//dlU ~/ 0 ft /{/ ft N 
/77/t" /t;Y__, 

.-
/f/ ,//_z/..- 5"rt ~-{.,'> .., -· 

-;· ~' ,' ' / J ~· • I 
·-

.?(, 

l1rs 

ft 

,(_?r/eJ-~ )/J/z- .::)_1)'( 
1-j< --
_'I 

-;:{["S /.I_ A d~"<'n,-d.,,_ "'eiL 1t7 ...._ 
:;; .. 

i.nJ 11 AA,' ...._ Jo ,_,-\"\ A. w 
J (IQ{,ql 

~I I 
.v g; ~ 9"/it-

"' 

- . ' 
" DRILLING FIRM _______________ _ 

ADDRESS-----~----------~---

*If additional space is needed to complete well log, use next consecutive numbered form. 

c - 15 
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County Permit No. 

NO CARBON PAPER 

NECESSARY­

SELF·TRANSCRIBING 

LOCATION OF PROPERTY 

WEll . OC AND DRilliNG REPO~T 
State of Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division of Water 
Fountain Square 

Columbus, Ohio 43224 

Ol~l(;ltiAL 

554276 

TOWNSHIP~, ,<,;e:.L.. ~'-''j~•<-'<--------SECTION OF TOWNSHIP (t/<.1/ d I' 
;Q~;...~ ,z,c ADDRESS..,;$~C'=f'__:_/.:5.<'"'bcx:.~~z;~~Q~·::._..::.;:;;,:r.:_<'.~•·~·</2'-J!£:.•....!0L_ __ _ 

)r,. 

L/,£." C.l . < r ' I 

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 
{specify one by circling) 

~.asing diameter ;:. " c_?ft., I,. Length of casino /(pt Test rate .2-' gpm Duration of test I llrs 

--ype of screen Length of screen Drawdown /I" It Date z. 3-?9 

Type of pump Static level (depth to water) /.1-' 

:apacity of pump Quality (clear. cloudy. taste, odor) 1;a?dc) c:£a/ 
Depth of pump setting 

)ate of completion 2-3·77 Pump installed by 

WELL LOG• (p 0 
__. 

SKETCH SHOWING LOCATION .'7 
Formations: sandstone. shale. 

From To 
Locate in reference to numbered 

I imestone. gravel. clay state highways. street intersections. county roads, etc. 

;; ; //tff/ / 1/d;, 0 ft /f/ ft N 
~e {tk!, /Y 9/J" ' ' i, I 'i ' { ... I . 

~?r.e' Me !~0 
~ 

v~- .:Jo l 
-it z" 

-d:.r /f 4- ~/,,._J ... ~ w"-L L' 1t3/J iL 

I 7' s. • '? 

w 

Iii 
• 

g) 

I""-:- • ... ::::::. Q-lft;rz..... 
~ 

~ 
</a 

s -
DRILLING FIRM ________________ _ 

ADDRESS--------------------

*it additional space is needed to complete well log. use next consecutive numbered form. 
c - 16 

It 
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County Permit No. WELL . ?G AND DRILLING REPO-T 0Rl01N>,L. 

NO CARBON PAPER 

NECESSARY­

SELF·TRANSCRI BING 

State of Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division of Water 
l<""'ounlain Square 

Columbus, Ohio 43224 

554277 
' !( 0~-

()/ nQ·I:L~ 
TOWNSHIP __ fV..,.__,:'--'-"e"''7'f--------SECTION OF TOWNSHIP ( t_)t.X ~ 

1),.\f">•"eL <C.-.c ADDRESS 9)(( !,1,.,7 ..{7 ;:;,.~ .• J. 0 

3 9.:.-.,, ..[.><.f}f- ~ // / C) 
LOCATION OF PROPERTY '(.: T /.7- t.-· / e..,Ct,.,--~t', 

CONSTRUCTION DETAILS 
BAILING OR PUMPING TEST 

(specify one by circling! 

)(-, 

/ " ·J / / ,-I f-. . -J -
C sing diameter_.{.;>""--'""~-'-'='L.'--'-'-""''-- Length of casing _,J"-'"'"'--"~'----4 Test rate_..:_.:::>___ gpm Duration of test _ _...:/ ____ llrs 

. , pe of screen-------- Length of screen ------1 Drawdown _:/c..:::.!>:..~:_ ___ ft Date-'/::......··~('-...:7::......5-':.._ ____ _ 

Tvpe of pumP---------------------4Static level (depth to waterl--~/~0~-----------ft 

' ;pacity of pumP--------------------IOuality (clear. cloudy. taste. odor) __ .__,._t"'L;'/.-c,""~'·~~"-_;,£~,../;.". ~C::::::c::~:_ __ _ 

Depthofpumpsetting ____________________________________ ~·-----------------------------------------------------

1te of completion __ 7_,_-...:(,;::·_-_.:..7.L..9 _____________ -f Pump installed bY---------------------

WELL LOG• ~10 SKETCH SHOWING LOCATION 

Locate in reference to numbered 
Formations: sandstone. shale. 

limestone. gravel. clay From To state highways. street intersections. county roods. etc . 

.4,/£~ 
~ ~ /.u--".I /A A. v;._.,.,/ / LJ /,,,!-

If I ~ 
• 
~ll <tu .. 

DRIL..l..ING FIRM ________________ _ 

ADDRESS ___________________ _ 

*If additional space is needed to complete well log. use next consecutive numbered form. 

c- 17 
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NO CARBON PAPER 

NECESSARY­

SELF·TRANSCR! BING 

,.,. ___ --- ......... - _JI, ........ ,....,_ ....... ...., ..... 
State oJ Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division of Water 
Fountain Square 

Columbus, Ohio 43224 

602222 
67-7-

c::ouNTv....;;S:..'...:r\-'-'-.01.='.:.1 L:..'-:.."-"~...:'-+-l--- TowNsH IP _ _,R~;:....l./,;;2_'--::,/;..-.----- sEC • " • c-rsr-NsH 1 P_P_._j/:.._ ______ _ 
owNER ___ 0_,~·~L~!)_t~--~J~:...:·_-~~~------------------ADoREss~·~~~L...:1 ~LI __ ~I~,:ul~lL.'LrJ~,+j~·=LLf~~~-~··~·~~~~~i~.~c'~---
LOCATION OF PROPERTY 

~·f e " " ~~ i 1/( !. --r ~-· 10 

CONSTRUCTION DETAILS BAlLING OR PUMPING TEST 
{specify one by circling) 

Casing diameter ( " ' • 2 ,. I" •·!- ~ Length of casing 
/; .'>J' / 

Test rate :jC gpm Duration of test I hrs • ---··· po of scruen Length of scroon Dr<:~wtlown ) ' I< O;Jto 0 ' 
:~·I 

• ,pe of pump Static level (depth to. water) '),' It 
,.~,,,..,.(· ~- y· 

r-,.,pacity of pump Quality (clear. cloudy. taste. odor) .... (._, ( ''· \ ' . 
·pth of pump setting 

Date of completion :l-1-81 Pump installed by 

f . 
WELL LOG• ,)' .{-o(: SKETCH SHOWING LOCATION 

< 

Formations: sandstone, shale, 
From To 

Locate in reference to numbered 
limestone. gravel. clay state highways. street intersections. county roads. etc. 

c c lL... ........ tf2c:.. Oft / *:_;- It N 
J\J tl)c-..Li ~ 0.~~,, 0 I ~ - ;I 'l' :-,__ 

&t~s·:..irt 
;;j I,_ 1-- ·'""-n~L c. )., 't'•·,. (.c ,~ \-> ' ~ T I 

(' - - ~ - -

« 

~~· n '/ " :zt' (l. L \) 
M~tn oo~.ff lj 

·-~.-. 'I •I 
J. 

rrj ... ,. ~ 1.~~- ._;;.{ . 
I. 

·\ .,. 
w \} E 

(} 
-

-------

- !{ ;d -'-IlL 

. 

- s . 
-TIEL. :'; Wt ,, . ' 'l. INC. 

OATE __ ~s=~--·~/--7(~/~~~~~~~-----------------
SIGHEO ___ .1../-"{'-/-'/_•·-•_"_. L/..c..fc.../:;2:_,_' ·~~:<,_·~,_. :"-'?.=------------------AOORESS _______ ~D41~' ·~·~'*···~·~~~·~·~~i~·~h~n-~~~·------1\: t 0 Llv-~·~ cub, ... I.. ~eiJ 

•u additional space is needed to complete well log. use next consecutive numbered form. e l f 
ORIGINAL COPY - ODNR, DIIJISION OF WATER, FOUNTAIN SQ., COLS., OHIO 43224 

c - !8 



WElL lOC AND DRILLING RIEPORT 

NO CARBON PAPER 
NECESSARY­

SELF·TRANSCR!BING 

COUNTY <;t\1'\~t.Lvl 
OWNER (('). ( · rl) \ .J. ~ '-

LOCATION OF PROPERTY 

State of Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division of Water 
Fountain Square 

Columbus, Ohio 43224 

R I ·x 
TOWNSHIP·-.:...· ~:...;...,tc:;-~t-------- S!j-TII!I14 OF I OWNSHIP __ ·J.--_______ _ 

111 ,:> r Sio 

ADDRESS_~-~)~L~1 ~1/~/~;~A~,,~,~·k~,~·~~·~~--·~-'~'~··~<~-~,_~--~·~-'~/~.~cJ~-­
/ 

CONSTRUCTION DETAILS BAILING Oil PUIIIPIIIG TEST 
(specify one by circling) 

' Casing diameter G 1· 1 /"-:l-·('-s Length of casing 
{/.\')I 

Test rate ).f gpm Duration of test / hrs • 
·pe of screen -- Length of screen 

-
Drawdown .5 (_) ft Date· 5 /.// 

c I Type of pomp Static level (depth to water) ft 

lpacity of pump Quality (clear, cloudy, taste, odor)~4 J L.._/};; /-
Depth of pump setting 

1te of completion ~--/-Y/ Pump installed by 

WELL LOG• (?O'f.{i ::s SKETCH SHOWING LOCATION 

Fonnations: sandstone, shale, 
From To 

Locate in reference to numbered 
I imestone. gravel, clay state highways, street intersections, county roads, etc. 

~f' /../:/],_.. (:'~ Oft /_-~It _5 N 
~_;%, (' ("'# j ,;;;~,·~/ ~ oZ1 

~ 

__ ,.--___) \ 

'0{, LH,, ~~ /' (,/' '.J,,,~ <:/. ,, - X)~ I . c 

."-' 
' \ 
' 

"-I 

\ 
t j'f'l cc ...,_, .d;;rL_ G rtQL 
. Q//'V) ~ ... ,J •. A ..,_'VA ·~ 'I -.... I , I I I I< ').. 0{ 

-~ I w I E 
---(-1 

6!{ 
.5.-l.:t 

l<l<l j) S~/u 

~~ "-

1..{ i!l 
I 

Lfj t I 
I 
I 
I 

I .. 

s -
DRILL..ING FIRM 



. 

NO CARBON PAPER 

NECESSARY­

SELF~TRANSCR! BING 

WEll LOG AND DRiLLING REPORT 
State of Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division of Water 
Fountain Square 

Columbus, Ohio 43224 

602225 
ct,7A 

COUNTY...:;..S':..h!..!.:."::"l~LJ-=·cr:h"'Jlf---- TOWNSHIP-'R'-'-''-'/'-.___~!--------~FO"OWNSHIP_-tk_. _l!.../ ______ _ 

:>WNER_..:C .. !)"-'. _ _;L:..:·..:· __ .:..:1-·::;.)--'----'(""I".·:.;'''::-:=-;;_ ________ AODRESS_..;:::C:'.::C:.:·'_'/c__:_/:.;._' ..:J,:..:''..:':..:':./..:;yc__------:_-"""..:.../..:."_':__''_;~..:.'_' ':..:"".:.·1_
0
---"(-';:...· 

LOCATION OF PROPERTY 
l,f !2! -)1 /') .... ..,-/ • --- .. - '-' 

CONSTRUCTION DETAILS BAILING 011 PUMPIIIG TEST 
(specify one by circling) 

\<>sing diameter t '~o,(,~.i_c. Length of casing 
. /' 

Test rate ; ) (_1 Duration of test I gpm hrs 
v -- - . 

' - I ;< I 
Je of screen Length of screen Drawdown ' ft Date l• 

Type of pump Static level (depth to water) g It 

( pacity of pump Quality (clear. cloudy. taste. odor) 'l:{i,,, l \_, "t c' 
Depth of pump setting 

I te of completion ,:')- (, ::?I Pump installed by 

. 
WELL LOG0 &ro SKETCH SHOWING LOCATION 

Formations: sandstone, shale, 
From To 

Locate in reference to numbered 

limestone. gravel. clay state highways, street intersections, county roads. etc. 

'n LL~ 0(! ... 0 ft ./ s: ft N 
1R I LA-I:_ {'(/, I - //'~ /, 

/ J . '/~ 

rt/,v._ (_ 
) ' C; -/.fl !.:-"l...---{--u- .__ ' . ··· ..... , .. _...._ 

I J4 i/ /-• I 

GJ ' s·lu 

JJ\. ~ ~:L- , ,,_p DD .¥- \ '2-
q- I 

//v11 ~----~"'--._ 
'"' J_ '17 -f 

w E 

-

- 'VI vJr 'Ill 

s - -· f1 

TIBBOL~S WELL DR!LLlNu, iNC. 
DRILL.ING FIRM g~77 Na. St. Rt. 1.3 
ADDREss R R 3 Bello•r'i'"· Oh i'1 148ll 

/ ''/ DATE __ :)=.-_;,;L•_;·c:..)...:..,-~--r· --r--.,--------
/1_/v /. · /?t· 

SIGNEO ____ _;t~,~·----~'~-~,~~~~~~~'_;_;=.-~·---------------

•u additional space is needed to complete well log. use next consecutive numbered form. 

ORIGINAL COPY- ODNR, DIVISION OF WAH~~ ~gUNTAIN SO., COLS.,OHIO 43224 



, 

NO CARBON PAPER 

NECESSARY­

'iELF·TRANSCRI BING 

LOCATION OF PROPERTY 

WELL LOG AND DKILLINv Kt:t'VK I 

State of Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division o! Water 
Fountain Square 

\ Columbus, Ohio 43224 

. TOWN SHIP--'Q'-'-'_-'{'-'

1 

<.......,=";------- S';C:O~ON-<>F-1"0WNSH I P_<i.-:=-~"'------­
ADDRESS_~~~Q=-q~~L~:~L~,,~,~--'~7---~~~~--~~--~--~--_· __ ._()~----

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 
(specify one by circling) 

c,. ? ',,)> /(? /~ s-v 
Ct )ng diameter _ ____,~;:-c'---'-"--'-"~Length of caslng _ ____c_;_ ____ _, Test rate __ .._:=_-:-_ gpm 

/ Duration of test ___________ hcs 

Ty~->.J of screen-------------'- Length of screen -------1 Orawdown _ _;/_<2 ____ ft Date __:~:c0c_~__;(-""'-· -~.:c.-o..' -'-/ ______ _ 

:rv~ of pump ____________________ _, Static level {depth to water) ____ -"/C...::O::...._~-=--;--;--- ft 

~< Kity of pump-----------·_---------·--1 Goal ity (clear. cloudy. taste, odor) _~ _ _,,:J'"'--'-'( "'-=J=-_LJ_' __ ~_c:..c..~---
' Depth of pump setting--::---:----:=---:---------+--------------------------

of completion _ _c:;,oc.~_._C=-----'f:"-.'-'/_·..:.'---------1 Pump installed bv--------------------

WELL LOG• 

Formations: sandstone, shale, 

limestone. gravel. clay 

: I 

. 

From To 

Oft ./,::-- ft 

. 

-----==-----1----t------1 w 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 

state highways, street intersections, county roads, etc. 

N 

-,1.-1 

E 

____ ,_, __ \_-_'_, +----+----1 ~--~--L·;,..· ._~v<':d"J_ ~fZ)U· -,-;;f-:/:2.----~~--- -
- \._ ., . 

s 
DRILLING FIRM TIBBOLEs WELL DRILLING, me. DATE __ -6_~_-_:_c:_--=-cY...,./-:-~~~~---:---=------

8377 No. St. Rt. 18 / IY ,.-;-- /// 
, DO R ESS 51 GN ED--"',?(_'-'-"''_./---' // __ -'.'-"/~_,__/"'-';---:1~_,.'-';..-C_"--'=--------

. . l< R 3 Belle vue Ohio 448Il . 
•If edd1t1onal space 1S needed to comPlete well log. use next consecut1ve numbered form. 

• I"IIC"Tnurn•C" f"nnv 
c - 21 

S 7 c.' 



WELL 'OG AND DRILLING REP~ ... T 01-llGINAL 

State of Ohio 
DEPARTMENT OF NATURAL RESOURCES 425054 

NECESSARY- Division of Water 
NO CARBON PAPER 

~ELF-TRANSCRIIHNG 65 S. Front St., Rm. 815 Phone (614) 469-2646 61 / 
Columbus, Ohio 43215 { -

County 5/f ;z,/u .sA f T~wn~p IS j /e '/ Section of Township•---"')'-""-,' ----

Owner Do ,.,_5 o; I '5er-Yl [ 6 Address _ _...~~4-tv'-''""'lr>.._ ..... < _ _...O..::..t.lc..:./:....<.:;;:;9 __ _ 

Location of property 5t /?!: 4/). Clyde- OAt;, 

CONSTRUCTION DETAILS 
BAILING OR PUMPING TEST 

(Specify one by circling) 

0 ,. 4.5 I 
Test Ratc ..... .t:t:~s:-::' ..... G.P.M. Duration of test ...... tz_ _______ hrs 

8asing diameter Length of casing 
Drawdown b ft. Date -.1--,J 3 · l ;)_I ------

rype of screen ~ I.ength of screen. -
Type of pump Static level-depth to water f? ft. 

Capacity of pump Quality (clear, cloudy, taste, odor) C/_qt& 
Oa Su{alvc &sfc:.-

Depth of pump setting 
OY 0 ir-__ 

Date of completio Pump installed by 

WELL LOG* SKETCH SHOWING LOCATION 

Formations Locate in reference to numbered 
Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc. 

gravel and clay 

--___ 72j2 __ sQJ 'l ___ ----- -' N. 0 Feet ..!; Ft. 
-------- ---------- ol..-o /v n Pi I< e.-

_____ C:_/_/fj. _____________ ,_,--- /jo I 

------- ---------- ~d ___ 5.d_()hi£1, r_:_-!:Cl.-t.y.. 40 4..s-' well ]6 I f--'------- -------
---Se:.J..&d.< ______ _1j-'_~_ ~s--~ I , 

w rJ_/_ ________ Q-.._5- I 
------- Y1~~ 

1----- ------

----------------1------ ---- \l --.7'-
w. ~ • E. 

------------------- ------- ---- Rt' -tfJIIJ-
Mo~ ~-:t:i~? ---- ----------1----------

__ Cit:f;4 ~~---------- ------------

----------
--------- -----1-----

------------------------ ----------r----- A( otSJV 
s. 

' - ·--------------------1------- ------ A 

-
Drilling Fil= w.J~ i'!:4 )r;_y -+ S'o,... Date . .f-24-l.J-- \$3~ 

920 C-A-rr/so,. 5T Q / ~_45_•// ~ 
Address Signed 

' .::7 -J?~H?"'/Yr I o ft.t " 
*If additional space is ne'eded to complete well log, use next consecutive numbered form. 

c - 22 



\ D1vtS10n oi Water 

., C !JL 1500 Dublin Road No. 18 2 7 54 
~. /) - ~p!umbus, Ohio 89' 
C:ot!C"Y(-~1:;-'-··-· TownshiP----~----··-······::; ection of TownshiP--------------------····---------------

mer _}]x_f!_Qj~-----$-..fr:_,__\_~LL(.c;.__ ______ r[ ___ Address ~d.li_Y!:.~!..':~.0!:;[_ __ .c. ___________ _ 

Location of properG',}t_$Jd,t_ __ J£ZL __ _j_ ~-::-~2~k.df: .. ~~fft .. &.~------------
. ~ 

CONSTRUCTION DETli,ILS BAILING OR PUMPING TEST 
'' ' J.ljj_ . . J! IL . 

~asing diameter -----~·-----'-----Length of casing .. ~3. ________ Pumping rate. ____________ G.P.M. Duration of test.. ___________ hrs. 

_·ype of scr.een ___________________ Length of screen_ _________ Drawdown. ......... fo ......... ft. Date.~ __ ?_ __ , _______________ _ 

'Type of pump-----·······----------------------------- Developed capacity-------·----------------···--------------------------'---. _ 

:apacity of pump ........ -------------------- Static level-depth to water../.L--------------------ft. 

Depth of pump setting .... ----------------------------- Pump installed bY-----------------~----------~-_:_ _____________________ _ 

)ate .of cornpletion ... ?:J1:~y~ ___ 7/) _____ ;. .... &:.b ........... . 
WELL LOG 

Formations 
Sandstone, shale, liwestone, 

gravel and clay 

- I ;:;..o 

. I 

From 

0 Feet 

/f 

~10-' 

To 

_LJ.'. ... Ft. 

.lling 
· J·j· ' · r ) 

F . ' -'.\ I ' ", i · '.-j ,{_/\ 
1 rrn _J,._,_.._~.~~t __ .;.. __ '--\..--.f...-.--:.._-_______ ::~ .. - ...... ---

Address ... iZ.2J~J:.J:.r~::L!L[ ____ {_r,l(" '-----, . . 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

l 

w. 

\ 

! 
l 

c - 23 

,. ;_ ; 

J 

,I 
I· 
'! 

E. 

S 
.. __ ___...,..,-. 

See reverse side for instructions 



"'&... ................ _ .. '"'" .. ,_ ............... --··- ..... - -· 

State of Ohio 
DEPARTMENT OF NATURAL RESOURCES 

i . : ' } ~~~~;!~b1!:1 ~~~~ No. 1 aP 8 5 

County /: .... ::~:. .. :.: .. :~:c./::.:: ....... Townshi p .. :LLA._(:_/_,_ ..................... Section of Township ... +:-~~---··········-····················-· 
~ . --- ---.------• ' . . .. \.. ~ . -... ..... 

0 w n c r ...... ~~--. ::-.;. ~-~ ~. ::. : •... ~~~ ...............• ;==~ ... -~'-... :.~ -.:... ... :: .. _;_ 2:, .. ::~ .. ::. . :: .. __ .. Address .. ..:: ~- .... -~~ .::.. .. :: ~ .: ,r.::!.-::.. ~--- •••• .::. ~- ~- --~. ·~-: ;:.-: •.•••• : •••• t.-•• :.-.--. ~-; •••• 

: I 1- I ' ----... -~ . L-) .. - ./ •. ' '1 , • . ;.-, 

• .... - •• t • ...___ • ...:_ 1 - . -,. ' . )·...,.-. \ "- . ...... ---..... 
Lo cat 1 on of p r o p e r ty ...... : .... : . ..;. .. : .\:"' ....... . : ... : .. ':-... ~--- ... :::::--:-:-...... : ......... :~----··-··. ~: . .-... v. ....... ': •• .-. -r ••• - :· ..!'; ••• -: ••• : ::~: ••• : ... ~..:. :. :.:~ •••••• :.:::-:. -- ..... • ...... .. 

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 

. . ~- . '/Lj- . '/ Castng dtameter ........................ Length of castng ..... .... ::-........ Pumptng rate ..... _ .......... G.P.M. Duration of test ....... ___ .hrs. 

Type of screen ........................... Length of screen ..................... Drawdown ........................ ft. Date ..................... . 

Type of pump................. . ....................................................... 
1
Developed capacity ............................................ . 

Capacity of pump .......................................................................... Static level-depth to water.. . .//L ........... .. .. ft. 

Depth of pump setting ................................................................... Pump installed by .................................................................. . 

Date of completion ....................................................................... . 

WELL LOG SKETCH SHOWING LOCATION 

Locate in reference to numbered Formations 
Sandstone, shale, limestone, 

gravel and clay 
From To State Highways, St. Intersections, County roads, etc. 

J ' ' 
. ( ./' 
i ! 

l .'~ "- \ . ._, l· ... • 

oEPA 

0 Feet 

I 

} } 
I 

'{. ' 

····-/---Ft. 

I . ' , 

- - . ~- .. · . 
Vrilling Firm ···::-'·--·:: .. .:: .. ~----'·'·····--::::;~ ........ · ........... '"'·· .... . 

..-· 
. / 

A d d res s ------ --~----·------ -------~- ..... : ... ___ ................................ _ ...... . 

N. 

.... , 

w. 

s. 
See reverse side for instructions 

r \.. . 
. . 

} 

'' 

E. 



WtLI. Oli ANU I.JKILLINu Kt.l"'\ 

State of Ohio 
NO CARBON PAPER 

NECESSARY­

SELF-TRANSCRIBING 

DEPARTMENT OF NATURAL RESOURCES N 417706 
Division of Water 0. 

65 S. Front St., Rm. 815 Phone (614) 469-2646 
Columbus, Ohio 43215 /; l 

j_A""-J..'' ;)C 1 ( Township•--L-({..J...«,-"'j~t...,f..,_t ____ secti.on of Township ___ .::;.;:J...;;,S;.../ ___ _ 

1 (/ u 0 
Owner -~Cu.-1 .... »~~~"'-'-"t~. __.1lu...;v.,r+r.._c "'-.. _., _____ .... A.ddress e!11dt I o/{/{; 

0 v 
Location of property· _ _..s;=Y,_.&:.z...·i=f.!,_;;;J.1/:..I:....:;~-'---....:;-j.:...;,~~~:;;:•~-:.:.,__;~::.";;;."-'-J-~/-'/._·....:;.5:...;/;~~~'!/!-..:::.~:../.:;.<1:__ ______ _ 

County 

CONSTRUCTION DETAILS 
BAILING OR PUMPING TEST 

(Specify one by circling) 

Casing diameter 1/-/; '' T...,gth of casing !.~ f, I Test Rate .................... G.P.M. Duration of tesL .................. hrs. 

rype of screen T.f!ngth of scre~n Draw down -/, t'.F / (-"' ft. Date ·--
Type of pump Static level-depth to water 

I .;CI .;:.> __ ft. 

Capacity of pump Quality (clear, cloudy, taste, odor) -
Depth of pump setting -
Date of completi Pw:np installed by 

WELL LOG* ~cs' SKETCH SHOWING LOCATION 

Formations Locate in reference to numbered 
Sandstone. shale. limestone, From To State Highways, St. Intersections, County roads, etc. 

gravel and clay 

1 jl 0 Feet ~ . Ft. N. 
---------------\L.L"-!.'----1-------- '!. - I I I 

____________ _j_Lj!_[L __ 
--------- •. _:::_) r..-J 

(..' .5'1. ___ .!./... ___ ---------
-----------~··~----- 51 t t, I .5 )~ 1------- ------
-------'-~~- .,;z;;::::_<-( 

0 {:. I _...!.-:? /) / 

-- -------~----

----------------~-- ----- w. .. __ .,_f''/!!;l/c!l.U·. E. 
-<;--. •/--> • 

------------------- -~--- -------- '-1' n-
--------------·---------- :£.' 

."?" 
-.,:,-

/ - -------------- ---·-- ----- .$- ) 0 

-------- -- "\-( 

- Pf~,.t:J~~ 

--------------- --------1----- s. 
----------------------1------- ------ /""''" 

urilling Firm Ga' r g ( 
' (ru{( {,r;(/·,.,7) ?frlrh I v h I (£d3) F (, 

Date ' \ I ( ~ ' 

' . 0 r; . .( p I \:n-ft~ '71'J: " ' (. (j' :~/: r Yt I'-'-· Address . ~~ L• 'Q--;•r•.l) I Signed ' 

11-:Pli.t/V J _,_.,_. .iuA ·/C> r, I /xf.;~ 
use next consecutive numbered~ rm. >:<If addi a ace is n ded to complete well log, p 

c - 25 
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5~)0 ' 

" 

21 
591 -· ) I N _ _,/_ 

,o~, 

d~/ (F--

610~ 

NOTE 
'I 

j 
• • ~~ /' { I J}ol! C ,cot:._ == l1C0

•C 

SEE WELL LOGS FOR CROSS 
REFERENCE TO WELL . a-;, 

b NUMBERING FOR ON SITE BM•'- f, 
WELLS. 

-" :l. -h-0// r·r 0 ~; I '~- 1 

6~~~:1 ~it Q/ \J 11~-~ G~ 1!'-- . ~I ~\ ' ~ i--f J • \ i\.~ I . 24 
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'" \ ---- \ -·---...___ 

~~ 
' . 

I 
I 

~ )1 . 
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WELL LOCATION PLAN JOB NO. 33767 
DATE• 2-4-83 
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BOWSER-MORNER, INC. 



APPENDIX D 

BACKGROUND WATER QUALITY DATA 



NOTE: 

,.,-. 

The information contained in this appendix was collected 
from various sources. The references are listed below. 

The water quality data on Poorman's Spring given on 
pages D-13 and D-14 was run by the lab at the Northern 
Ohio Treatment Facility. The form used is a standardized 
form normally used for reporting of waste stream analysis 
work. These two sets of data are not waste streams. 

Hoover, J.A. (1982), "Groundwater Resources of Sandusky 
County, Ohio." Unpublished, University of Toledo Masters' 
Thesis. 

Ohio Department of Natural Resources, Division of Water 
(1970), "Groundwater for Planning in Northwest Ohio- A 
Study of the Carbonate Rock Aquifers: Ohio Water Plan 
Inventory Report; Number 22, Columbus, Ohio." 

Schaefer, E.J. and Waltron, W.C. (1956), Report to the 
Ohio Turnpike Commission on Developing a New Groundwater 
Supply for Service Plaza 5: June, 1956. 

D - l BOWSER-MORNER 
Testing Laboratories, Inc. 
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FIGURE 18. Location of wells analyzed for ground-water quality in 

Sandusky County, Ohio. 
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'I' ABLE 11. Ground-water quality from 16 wells in Sandusky County, Ohio. 

All values in mg/1, except pH (data from Ohio Department of 

Natural Resources, Division of Water, 1956, 1966, and 1970) . 

.i 

',-/ell Date Location and lot.. dissolvC?d Carbonate pH so 4 Cl F Fe Xn H?S 

'Jell depth .solids hardness -

"' TPE 1956 Turnpike· well east, 238G 1622 --- 571 25 --- l3 

N'rl ,NH ,Sec. 16, T5N, 

w 
Rl 7E:, 1'o·~'T\send T·,.;p., 
150 !t (45.7 m) 

TPW 1956 Turnpike well west, 2582 1680 --- 672 37 --- 14 

NE ,NE ,Sec. 15, TSN, 
R17E, Tovnsend Twp., 
150ft (45.7 m) 

L~rw 8/62 Lindsey, municipal ~ell, <! CJ lj 370 7.4 76 0 0. 9 0.1 0.1 

315 ft (96 m) 

i-."'Mh' 10/62 Hoodville, municipal 575 420 7.9 101 17 0.3 0.05 0.05 

•.,.ell, 225 ft (68.6 m) 

GHW 4/63 Gibsonburg, municipal "95 390 8.2 101 8 0.6 0.0 o.o --- "' H 

...,ell, 301 ft (91.7 m) 
0 
Ei 

9T;..' 5/63 sw ,SH ,Sec. 22 ,T.;N, 1380 853 7. 2 796 18 0.7 0.8 0,06 --- ;r: 

RlSE I Ball ville T"'P·, 
0 
0 

73 ft (22.2 m) 
~ 
(D 

H 

""'W 1/65 SE ,SE ,Sec. 36, T4N, 1680 1250 7,0 1030 7 1.0 19 0.1 --- f-" 

R15E, Ballville T'Wp., "' 
180 ~t (54.8 m) 

00 
N 



TABLE 11. (continued) 

·.:e.i.: Jat.e Locat.ion and Tor~. :Jissolved Cac-bonate pH so
4 

C1 f Fe ,'1n H..,S 

'..'ell depth solids hardness • 

? E' . .,r 11/65 Peter Schrich & Sons, 542 461 7.4 128 9 1.2 1.0 l.C 
Fremont, 380 ft {ll5.7m) 

GSi.' 1966 Green Springs, municipal 'goo 1360 --- 1080 7 1.2 ·L5 
'J~ll •..rest, 96 ft I 29. Jm I 

tj 

a><W 1966 Bellevue, mun i c i p-1.1 .... e 11 696 497 --- 244 29 0.3 5.0 
(auxiilaryYl 212 :t 

"' (64.6 m) 

TT\of 1966 NE ,NE , Sec. 24. TS;-.1, :130 1560 --- 1220 12 1.2 0.8 
Rl7E, To....-nsend T\..'P·, 
99 ft ( JO. 2 m) 

? -11 a/69 NH • ~y./ ,Sec. 15, 't'SN, ·105 345 7.6 71 10 0.6 0.7 0. 7 1.8 
RlJE, :-\adison T•,.tp,, 
250 ft (76.2 m) 

s-24 10/69 NE ,SH ,Sec. q 
'-' T4N, !.570 1080 7.3 876 12 1.5 1.3 1.3 0.2 

Rl5E, 8allville 'f•,.·p., 

92 ft ( 28 m) ,.., ,., 
S-18 10/69 NH I/\,'\{ ,Sec. 6, TSN I 2590 1850 7. 2 1520 39 1.5 0.4 0.4 1.2 0 

Rl6E, Riley T\Jp. , 280 ft 
s 

(85.3 m) 
0:: 
0 
0 
< 
l1l ,., 
>-' 

"' co 
N 



TABLE 11. (continued) 

·::el:. Jat.l2 ::...ocation and 
'.Jell de~t.h 

s- 23 11/69 Sl< ,SE ,Sec. 36, ~<101 

:usE, 8all•.ril.le L'•'P·, 
108 ft ( 32.9 m) 

"" ?-13 ll/69 NE • 51~' ,Sec . 24. ~ ... " ."11•' 

R14E, Juckson T"''?·, 

"' 280 ft (85.3 :n) 

Tot_. :i~ssoLved Cartor1ate pH so 4 C1 
:::>0 ~ ;.d s hardness 

l700 1230 7.2 878 5 

') 2 J 44 7 7.3 116 8 

f fe Mn 

l.O 2.2 2. 2 

1.6 0.8 0.8 

H2S 

0. 3 

0.8 

H> 

" 0 s 

"' 0 
0 

" ro 

" >-' 

"" 00 
N 
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EXPLANATION 
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• Test Well Analysis 
II Supplemental Analysis 

.... 

0 Hydrogen Sulfide Analysis Only 
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Well Location Map after ODNR (1970) 
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TABLE BA (Continued) 

~lATER ANALYSES OF 'I'EST \\'ELLS 

) - r----- i.Jilligrarus per liter 

~ '-;;; .-. Hardness 

·s 8 ,~ o caco3 rv 
c:J II! 'd 0 'd 

•::J .-. rl tt0 N ~ .-. ~ -;? .,___ ...;< -;=:;- ..--... t0 ~ '8 ;;::: Remarks 
QJ!..rl >:: 0 .._.. (lj.......- '-' 0 0 ""OOrl C!rl 

!.-. Ncrl C> •rl .,.., U ~.l <lJ (fJ .._.. '--' :0.: til +' ;:1 

<lJ »Ill ;:...-.. 1-< U) .._.. ~ +' .._.. +' crJ VJ----

~ ~ >:, 'H~ ~ ___.. & ~ @ '-' § ~ <lJ C> '2 ctl § i::G~ 
;::~ ~:: .. o rv ,o .._.. <ll a ·rl ·rl o <ll 'd 'd <ll > <ll ..a 0::t:: 

c » m .c '>-< 1 ro >= ;:1 !!] a til ,o +' ·rl .,.., +-' rl c:J :... w.._.. 
+' +' _c.._. 1-< u crJ ·rl Q) ;:1 til -.. m ~. -.. rn o<t:J rl ro o 1 

rl § (J) c +' (J) •rl Q ttO u B •rl C') (lj 'H 0 0 ... (IJ•rl ~J t.J )... 

(j 0 ~ ~ g. '<;j ~ 2 ~ ~ <0 '8 ~ .;:; 3 :d ~ -~ .;'; ~ ~ § :g ~ ' 
:J: 0 ~'--' ~ ;3: U'l H ;;;,.. 0 ;:; c.') p., p:) lfl u >.<. ~ A_::. E-i ::o; - P-< 

1>1.-32 Defiance 4-68 580 DR 7.7 6.8 .07 69 5G 94 l.S 3-:39 11G 120].2 .1 076 _4_0_3_t-·,-6-t6-9-.-j-7-.-5-t-S-a_m_p_l_e_t_•_oc_b_,-d---------j 

1>1.-33 Paulding 8-69 385 D R l4 12 . 05 98 53 G9 il .. , 425 93 115 2. 3 . 7 G82 463 114 27. 7 . 4 sa~;ple tur"bid 

1·1-35 Henry 5-70 340 R T 13 .74 .08 130, 47 ltJO 2.2 56 740 11 1.2 .1 1170 518 448 ~-- 7.7 Hot pur:-.ped. HzS.present 

11\-36 Henry 7-69 220 R 20 .18 0 159 I S6 102 2.8 144 620 53 1.3 0 11140 628 510 3.7' 7.8 Plubged back fro·:; 2f.5' 

M-37 Henry 6-69 300 DR ll .42 .03 283 133 72 5.6 . 240 1050 10·1 I 1.9 .1 1900 1250 1060 29. 7.4 
' ' 

l-1-38 ~lood 10-69 500 R T 8. 2 , 32 . 08 ,552 180 G2 3. 8 180 ~910 Ml l. ·r 0 3110 2120 19'/0 ' fC .l 7. 3 Double -c2.sed to .;10 • 

M-39 Lucas 6-69 250 D 8.6 .22 .03 67 27 38 2.7 217 152 6.0 2.3 0 452' 278 76 5.1 7.6 

M-40 Lucas 8-69 335 D 11 --- --- 114 33 13 2.2 330 180 t,.s 18 .1 580 420 1 150 7.5 7.5 

M-41 Auglaize 5-70 260 L 16 2.2 .05 141 4·7 56 3.6 264 381 21± 1.2 2.7 SlO 1 545-1329 0 7.9 Not pumped 

M-42 l--1ercer 4-69 280 G 1 16 2.9 .04 189 100 39 1.3 430
1

1 566 8.0 I l.~ 0 1230 . 88·i 531 l S 7.2 

P-l Hancock 12-59 220 L 17 --- --- 186 90 72 3.·1 18i:l 73-1 1'~ .2 0 1

1

1310 

1 

835 1680 I C 7. ~ ::2t P'J.:~.p0d 
P-2 Hancock 112-69 220 L 18 --- --- 295 I m; 04 ?l.G 132 lOGO 20 1.5 .3 1760 1090 982 ,.) 7.:) 

P-3 1-lood 11-69 230 L 9.7 1.5 .05 227. 9S i 91 r;.o 150 880 C3 '2.1 10 !1590 958! 835 --- ?.·S i:·:Jt pu;nped. 

p -4 Han~ock 5-70 230 L 10 16 .. . 05 132.1 C.<l ' 9G 3. \.) HG ! SGO. c ... 0 l. 3 I .1 ~JG <' 501,. I' :,_ol:_,.· I' 0 . : 7. 't r~oi.. pumped. Sa:nplc tut•bid 

P-5 Ottawa 10-69 350 T G L 13 .30 0 577 130 ?.1 3.tJ 284 1G20 3U 1.:. 0 2720 ,:;_geo 1740 S.117.2 Doull1e-cased to :!..80' 

! : 

P-6 1 hi.incc.Jc:k 6-69 420 R T G L 11 .:J7 .02 23C ?'J 0:::: !;..,~ lDO tlll2 20 ~--, 1 '-' 1-',10 :!1:.J ' .,L,; 1 :J, ,: , 7 .l 

P-8 't.'ood 11-69 260 L 16 ,36 1 .02 94 31 r' \ l.G 370 50 .:3.7 .7 .l 399 362 59 0 7.4 

P-9 Hood 11-69 235 G L 22 I 3.1 .05 480 136! 23· ·1.1 3051410 18 1.6
1

0 2120 1760 11510 I J 7.2 

P-10 Otta>.·ia 9-69 300 G 1 12 .90 0 400 l4C 22 3.2 1981290 •.17 1.7 .03 2'270 [1600 H~O i 3.]

1

! 7.2 Double-cased to 1.20· 

P-11 Sandusky 8-69 250 L 14 .73 0 <'37 31 e.u 1.9 332 71 10 .6 0 -~08 'I 3.:15 72 I l.S 7,5 
' ' , I 

P-12 Otta>:a 9-69 350 G L 8.9 .79 0 104 55 42 2.1 190 375 15 1.4 .03 182 486 I 330 .,_., j 7.1 

P-13 Sandusky 11-69 280 L 15 .79 0 105 45 7.~; 1.8 398 116 ~J.O 1.6 io 533 H7 , l2l. .3 j 7.3 

I P-14 'l'iood 8-59 250 L ll 1.3 .03 67 23 24 1.7 186 136 12 ll.O .11 390 2G2] 109 1.717.'/ 

P-16 Ottawa 8-69 360 L 9.2 .25 .01 108 32 5.0 1.4 354 114 1.0 1.9 0 . 485 101 j lll 2.2 7.4 

P-18 Wood 5-69 300 G L 16 .41 .03 203 115 53 4.G 258 840 2~) l.O 0 1540 984 I 773 20. , 7 .l , 
I I 

S-1 Crawford 4-70 285 DR 13 .12 0 248 74 24 5.3 362 D42 6.0 l.S 0 1240 92:~ I 628 7.51 7.1 1 

S-4 Marion 5-70 320 R T G 15 .34 0 146 38 9.·; 2.5 371 217 l.O l.G 0 G4·'1 520 216 S 7.7 

S-5 •,.;yandot 3-70 320 T G L 9.4 .35 .08 553 146 33 3.8 304 1570 55 1.3 1.6 2790 1980 1730 5.4 6.8 

S-3 Seneca ll-69 360 G L 16 .86 .04 103 4G l4 2.0 345 181 G.O l.~ 0 500 459 1?5 3u1 .5 

S-6 Wyandot 3-70 300 T G L 12 1.3 .08 247 70 49 3.4 230 760 20 1.0 0 1340 905 7lG 0 ?.8 

'---'-·--'-~-l___L __ _J __ __L __ ___!_ ___ • ·- -- ·'-- _l.,___ __L___ - .. ·~--------~ 

* 

';,'atel'-be~rin~ units: D- Devonian Sy.ster:<; R -Raisin Ri·,rer Forr.v.J.tion; T - TJ1Hoclltee Formation; G - (Jrecnficlc'. Fo,·:::ation; L- lockport, Group 

analysis relevant to this study 
from ODNR 1970 
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TABLE SA (Continued) 

WATER ANALYSES OF TEST WELLS 

Milligrar.;s pee li t0r 

00 
~ 

"' - Hardness '" 0 
0 § §j oou 

"'" CaC03 "' ~ ~ -;; - ;:; '" 0 
~ <d- rl "' N .. ~ ;;: "' rim ~ 

0 " 
rl " 0 - - .. - 0 u 0 Orl 0 rl " N 0 • ~ ~ u • "' - - " "' p " • ]; 
,_ 

" "' -; - !':. p - - p • w-
§ ., • - • § s • "' . " en Remarks ~. • "' " " d • 0 0 

~ " N o,o: "! - • § '" '" 0 v "' "' 0 > v ·" d ,., • § 00 § 00 .0 ii '" '" p 
rl " 

w-., p ..,_ 
" u '" v m " " " • 0-d rl • 0 ::1 § • d ., • '" " i u 11 '" d • ~ 0 0 " m '" • u " ., 0 

~ " 
rl 0 ';I "' ~ u rl rl ;:: p w " 

., d <U v 0 • a '" " ;! 0 0 '" " .d '" '" . 0 0 i2 " "' u "- "' Ul H u Ul '" '" Ul u "' " " " 8 " " 
s-7 Wyandot 5-70 290 T G L 15 4.5 .02 240 83 41 4.0 246 780 14 1.6 .1 1270 941 740 .8 7.4 
S-8 Hardin 4-70 330 G L 8.9 1.4 0 179 78 55 4.4 285 580 34 1.7 .2 1180 768 534 .7 7,4 
S-9 Wyandot 2-70 220 G L 17 2.4 .01 533 93 67 5.8 188 1590 23 2 .o . 7 2600 1710 1560 1..5 7.0 
S-10 Wyandot 2-70 200 G L 18 3.5 .05 429 91 48 6.4 246 1260 18 1.8 0 2160 1440 1240 1.4 6.8 
S-ll Wyandot 2-70 180 G L 10 --- --- 420 195 368 24 230 1250 780 1.3 0 3440 1850 1660 0 7.4 Not pumped 

8-12 Crawford 3-70 330 DR 14 .64 0 94 22 3.6 1.8 338 53 1.0 1.1 .1 363 325 48 0 7.1 
S-13 Crawford 2-70 340 DR 10 3.4 1.2 641 141 47 6.8 376 1800 62 1.8 .1 3060 2180 1870 40 7.3 Not pumped. Sample turbid. 
S-14 Wyandot 2-70 120 R 17 1.2 0 193 64 6.3 2.7 324 436 1.5 1.6 .1 962 745 479 .2 7 .o Plugged back from 200' 
S-15 Hardin 4-70 250 R T G L 15 3.4 .04 150 53 21 2.2 480 239 4.3 1.4 0 735 592 199 . 7 7.5 
S-16 Seneca 1-70 310 G L 13 2.3 .08 250 58 65 3.8 170 780 15 . 9 0 1410 863 748 . 7 7.1 

S-17 Seneca 2-70 395 T G L 14 .88 .03 156 56 12 4.1 386 302 7.0 1.4 0 775 620 303 1.1 6.9 
S-18 S!Wdusky 10-69 340 T ,J L 12 .37 .02 484 156 24 3.9 267 1520 39 1.5 .2 2590 1850 1630 1.2 7.2 Double-cased to 180' 
S-19 Seneca 1-70 375 L 13 1.6 .07 215 60 64 4.6 152 716 16 .9 .2 1300 784 660 0 7.2 
S-23 Sandusky 'll-69 108 T G 19 2.2 .05 375 71 15 2.6 416 878 5.0 1.0 0 1700 1230 887 .3 7. 2 
S-24 Sandusky 10-69 163 T G 16 1.3 .03 282 91 35 2.8 232 876 12 1.5 .1 1570 1080 888 . 2 7.3 

-----

Water-bearing unite: D - Devonian System; R - Raisin River Formation; T - Tymochtee Formation; G - Greenfield Formation; L - Lockport Group 

* analysis relevant to this study 
from ODNR 1970 



,, 
0 

'.D ,, 

TABLE 8B (Continued) 

WATER ANALYSES OF SUPPLEMENTAL WELLS 

MilligJ:arns pee liter' 

" I ~ ~ ." 0 

' 0 

' ~ 

~~ 

~ ~ !f ~ ;::; ~ ' • ;;; ~ ~ ~ ~ 

' 0 0 0 ." 0 ~ co ~ ~ 

~~ ' h -;; ~ ~ ~ I ~ 

' ~~ ' 0 § ~ rn 
0 "' " ' 0 0 

h ~ 
0 

"~· 
0 0 ~ ~ 0 ! ·M 0 I 0 ~ ~ ·M 0 

" ~ " ! ~ ~ ·M ." 0 ~ ~ ~ ~~ ." 0 rn h h 

~ § ' 0 0 ~~ ~ 0 M 

~ ~ ~ 
rn ~ 0 0 

.3 ~ ~ A ~ 0 0 0 ~ 

tll ~ 0 <'!~ ~ h ~ ~ M ' ~ 0 

' H 0 m ~ w 

51 Seneca Republic 9-S2 123 R .40 0 114 50 9.0 335 225a 1.0 I .5 
52 Seneca Tiffin 5-62 150 L .98 .11 I 102 35 15 354 134 8.0 1.3 
53 Seneca Fostoria, 1 mi S 5-63 153 L 2.9 .01 115 34 18 352 135 28 .2 
54 Seneca Bettsville 5-66 230 G L .40 0 1 u5 31 8.0 451 28 19 1.5 
55 Sandusky Fremont ll-65 389 G L 1.0 .18 j 109 45 1.0 410 128 9.0 1.2 

50 Sandusky Gibsonburg 4-53 301 L 0 0 102 33 5.0 3<8 lOla 8.o • 5 
51 Sandusky Lindsey 8-62 315 G L .10 0 100 29 5.0 355 16o 0 .9 
58 Sandusky Woodville 10-62 225 L .05 0 104 39 8.0 318 lO:lli 17 .3 
59 ottawa Elmore 1-68 315 L .20 0 235 12 22 340 591 28 1.5 
60 ottawa Genoa 6-69 350 L .10 0 138 21 7 .o. 381 91 11 .1 
61 ottawa Oak Harbor, 3 mi E 8-54 131 T G .05 ---- 541 111 26 246 1831 I 46 1.8 

A rut- Ottoville 10-69 450 G L ---- ---- --- --- ---- --- ----- ---- ---
B AJ.J.<n Delphos 2-70 450 R T G L 
c Auglaize St. Marys 2-70 270 L 
D Hardin Kenton ll-69 358 T G L 
E Wood Cygnet 10-69 170 G L 
F Wood Bloonrlale 10-69 181 L 
G Wood Bradner 9-69 315 L 

a -- S04 calcul..!lted 
b -- R2S analyzed, 1969-70 

Analysis by Chio Department of Health 

Water-bearing units: R -Raisin River Formation; T -Tymochtee Formation; G - Greenfield Formation; L - Lockport Group 

* analysis relevant to this study 
from ODNR 1970 

. 

Hard.ness 
~ ~ 

CaC03 wo 0 

~· ~ -;; "0 
~~ ~ 

0 S'"" I 
0 ~ 

~ • ' ~ p ' w~ 

" ' I 
0 " ;:ie~.a: ks 0 0 ~:fl 0 ' ~ ~ 

I 

~ ~ ' I h ~ 

' ~~ ~ ' 0 
h 0 h 
~ ' ~ 0 ~ 

'" I ·M ([) 0 g " '§. ~ 0 ,, 8 

i 
.4 585 490 215 0 1. 5 0 
.2 501 403 ll3 0 5.8 
.3 541 421 I 139 0 8.0 

0. 500 414 35 . 2 8.1 0 

.4 542 451 125 0 1. 4 

0 495 390 105 0 8. 2 0 

.4 490 310 70 0 1.4 0 
0 575 420 110 0 1. 9 0 

. 1 1186 878 599 0 1.1 0 
0 585 432 120 .5 1. 2 0 
0 3018 2090 1Btl4 3.9 1. 2 i 

--- ---- ---- ---- 0.2 --- Double-cased to 160' 
9. 2 North well field 
0 New well field 
0 
4.1 
1.2 
0 
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from Schaefer and Walton (1956) 

Table l 

Chemical quality of the ground water 

pumped at the Service Plaza 

Parts per million 

Calculated carbon dioxide as Co2 

Phenol alkalinity as Caco3 

Total alkalinity as Caco3 

Total hardness as Caco3 

Carbonate hardness as caco3 

Noncarbonate hardness as Caco3 

Calcium hardness ~s Caco 3 

Calcium as Ca 

Magnesium hardness as Caco3 

Magnesium as Mg 

Chlorides as Cl 

Total iron as Fe 

Sulfates as S0 1 Ll-

Dissolved silica as Sio2 

Corrosion factor 

'£otal solids 

Volatile solids 

Fixed solids 

pH value 

East well 

33.0 

0 

252. 

1622. 

252. 

1370. 

1312. 

524.8 

310. 

89.3 

25. 

13. 

571. 

lB. 

minus 36 

2386. 

347. 

2039. 

7.19 

D - ll 

West well 

32.0 

0 

240. 

1680. 

240. 

1440. 

1424-

569.6 

256. 

73.7 

37. 

14. 

672. 

21. 

minus 56 

2582. 

466. 

2116. 

7-17 



Table 2 

Chemical quality of the ground waters in the area under investigation 

Parts per million 

Sample No. 1 2 3 5 6 7 8 9 10 11 13 14 15 

Total alkalinity 
230 254 292 266 198 228 226 254 258 222 206 260 350 

as caco
3 

Total hardness 
280 372 382 1584 414 17 31~ 1768 360 1098 3598 582 798 600 

as Caco
3 

t:J 

I 

:::; Carbonate hardness 
230 254 292 266 198 228 226 254 258 222 206 260 350 

as CaCo
3 

Noncarbonate hard-
so 118 90 1318 216 1506 1542 106 840 3376 376 538 250 

ness as Caco
3 

Total solids 340 610 482 2332 710 2518 2622 462 1546 8124 866 113tJ 820 

from Schaelfer and Walton (1956) 

ll 



01-liO LIQUID DISPOSAL, INC. 

CUSTOMER SAMPLE REPORT 

NW# __ ·G-"------"io~~,....,:x>.LJ _______ _ DATERECV'D: \o(2-1llJo 

CUSTOMER: 5~ w-c:f::h DATE RUN: /o {J.. -,_[~0 

SAMPLE CODE:-------------- DISCHARGED TD:-,r-v-;:----------
, j,.~ 

SAMPLE IDENTIFICATION: S,.~ -'>~j A,.;,_, ·- Q vd:c, 'i(""'C:OJ= Cr..)!_ v.x,._-{t._ ~ Sf'_ til:>.. 

COLOR: t_IU.""'-
1 
-'~ ~<Lt._. cclar oK Tu•,, RJ. ZS3 
0~ 

T E s T RESULTS 

~~~----------~7~·/~----------~R 
TOTAL AL or AC __________ _ 

~~----~o~.o~t~3~~~~LQ~--~~· 

~SLO _____ -l\L1L~~~~j~LJ~'~~8· ~- I I '1 '< "'-'ylY If' 

~-______ _,_\ .::..:'/; S'D""'----J,d=· c=<M>:_;,I-'1 c--...:=_
2

_Ac::_P DS _____________ _ 

~~-----~J~c~·-~s2s_~"~~~;(L--~~ SpGr __________ .,---

0. GLj ~(j )J oo ASH _________ -;-----

~~· ________ £3l~-~~~-~~~--~~~-
~(~) ______ ~3~~~~~Q ______ ~~ 
FLASH, ____________ _ 

Cr: L. 0. > '< 

'. ' . 
L._ J. oo c 

REACTION/POND 5: _______________ 7.....=..:..·· _ _:Dc_·=o..=o:.:F:__ __ _;_ __ 

OTHER TESTS: ______________ ,:___Jt-\~'----'1-')_""· ~----="---

REMARKS: ___________________________ _ 

-rs 

Form 202 
ANALYST:~Gi:~JJ~f>~) __________ _ 

D - 13 

BOWSER-MORNER 
Testing Laboratories, Inc. 
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NW# l-2-' 

01-:.JIO LIQUID DISPOSAL, INC. 

CUSTOMER SAMPLE REPORT 

DATE RECV' D :_--'0"-"'-t;(f.-'"-:::_Y:L.l-("'-g-'-1 __ _ 

CUSTOMER: •- ?"'""=•~ Cv--<:ak Slprl•'{j 
1\Jd b-. f (j 

DATE RUN : ___ 2::::_-_.:_.Z:::b,=--_::f:_::/ __ _ 

SAMPLE CODE: foc··•· ... -...~:t~.-, S'pyto'"\r) 

SAMPLE I DENT! Fl CATION ,c;_=",\'='.E"'u"'-r"'-f"'ac,e"-'W"a'-'tc-"eCL ____________ -:-_______ _ 

DISCHARGED TD : ________________ _ 

COLOR: ~, \+ 1-':0f'b"-ch_~ ~,\:c(_, 
1 

sr~-t-.""'-0 ~C:Le ocl~ 
T E s T R E s u L T s 

TOTAL AL or AC 

1-13 -~? ~L. ____ ~o~~~·:~,~~~--~:z:;~:~ 

~ ¥0 mg/1 ~~---------~1_::1~•-==~---~m~g_,_/~1-
DS _____________________ ·,___ ~------~~~~~~~()~-~pmh~o~s~/_::c~m2 

iTSl :J1'i5 mg/1 SpGr 

~ 
Total Fe: D·1> mg/1 

g mg/1 <!.. 0 -.?~ mg/J 
. 0;, 

Cr· 

~(F I ?- mg/1 Ni: i.. o. co3 mgY1 

'-f.: FLASH C ~.-l("~ IO,>.<'>.l.lc--, Cd: L_ D . ._":1 ... "?<._., mg/1 

REACTION/POND 5: Zn: L. 0.003 mg/1 

TOC: N.A. mg/1 

OTHER TESTS: Sampling Temperature: 'f.o Oc Disso1.ved oxygen:'3_0 mq/1 

REMAR~=----------------------------------------------------------------
,::,.i 

Form 202 

-· --" 
ANALYST:' f) f'> 

~-L----------------

D - 14 BOWSER-MORNER 
Testing Laboratories, Inc. 



APPENDIX E 

AQUIFER PUMPING TEST DATA 



AQUIFER PUMPING TEST 

LOCATION: North of Clyde, Ohio DATE OF TEST: 12/9/82 

___________________________ BOREHOLE #1 Pumping 
Chemical Waste 

TIME: 8:00 AM 

TOTAL DEPTH 75 ft. 

CLIENT (NAME): _::l1a=na:;cg;,.:e::.:m::.:e::.:n::.:t:_ _________ LENGTH OF STANDPIPE : __ -'=-1_' :.:10::._.,_,5'--'-' ------

TECHNICIAN: Richard Hosfeld 

TIME AFTER PUMPING 
STARTED (MINUTES) 

Interval Actual 

0 9:00 AM 

1 3 

2 4 

3 5 

5 7 

7 9 

10 11 

15 15 

20 20 

25 25 

30 30 

40 40 

50 50 

60 60 

75 75 

100 100 

160 120 

DISTANCE FROM PUMPING WELL: __ _____:N.:!_/_::.A:__ __ _ 

PUMPING RATE DEPTH TO WATER 
(GPM) (FROM TOP OF PIPE) 

0 14.96 

11 gpm 22.50 

22.70 

22.70 

22.80 

22.83 

22.85 

22.87 

22.92 

22.92 

22.98 

22.96 

23.00 

55 gallons 23.04 
4'55" - 11 gpm 

23.08 

22.96 

55 gallons 23.04 
4'55" - ll gpm 

E - 1 

DRAWDOWN 
(FT) 

0 

7.54 

7.74 

7.74 

7.84 

7.87 

7.89 

7.91 

7.96 

7.96 

8.02 

8.00 

8.04 

8.08 

8.12 

8.00 

8.08 

BOW~~ 
MOHNErv 
---- -----



AQUIFER PUMPING TEST -- CONTINUED 

TIME AFTER PUMPING PUMPING RATE DEPTH TO WATER 
STARTED (MINUTES) (GPM) (FROM TOP OF PIPE) 

Interval Actual 

220 180 23.40 

280 255 55 gallons 24 .08 
4'55" - 11 gpm 

340 301 24.63 

400 360 55 gallons 24.96 
5' - 11 gpm 

460 422 24.96 

520 476 24.96 

580 480 0 gpm 17.33 

/mjj(#29, Tracks #17 & #18) 

E - 2 

DRAWDOWN 
(FT) 

8.44 

9.12 

9.67 

10.00 

10.00 

10.00 

7.63 

BOWSER 
~10f\NEH 
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AQUIFER PUMPING TEST 

LOCATION: North of Clyde, Ohio DATE OF TEST: 12/9/82 
Obser-

------~--~~~~---------BOREHOLE #2 cation 
Chemical Waste 

TIME: 8:00 AM 

TOTAL DEPTH 60 ft. 

CLIENT (NAHE): -"Ma=n=a2ge:::.m:::.e:::.n.o:t:._ __________ LENGTH OF STANDPIPE : __ __e:.1_:' s~·-· ------------

TECHNICIAN: Richard Hosfeld 

TIME AFTER PUMPING 
STARTED (MINUTES) 

Interval Actual 

0 

1 2 

2 3 

3 4 

s 6 

7 8 

10 ll 

15 15 

20 20 

2S 2S 

30 30 

40 40 

so so 

60 60 

75 7S 

100 100 

160 123 

DISTANCE FRm! PUMPING WELL : __ ___::_24_:_:_. 7'-'3'-'f:..::e:.::e:..::t:._ __ 

PUMPING RATE DEPTH TO WATER 
(GPM) (FROM TOP OF PIPE) 

0 14.47 

ll gpm 14.55 

14.65 

14.73 

14.80 

15.30 

15.40 

15.4S 

15 .13 

1S .00 

1S .00 

15.00 

1S .00 

ll gpm 1S.OO 

15.00 

15.00 

ll gpm 15.00 

E - 3 

DRAWDOWN 
(FT) 

0 

0.08 

0.18 

0.26 

0. 33 

0.83 

0.93 

0.98 

0.66 

0.53 

0.53 

O.S3 

O.S3 

O.S3 

0.53 

0.53 

0.53 

lr~OWSr:l\ ,hiOHNEf{ 

'-



AQUIFER PUMPING TEST -- CONTINUED 

TIME AFTER PUMPING PUMPING RATE DEPTH TO WATER DRAWDOWN 
STARTED (MINUTES) (GPM) (FROM TOP OF PIPE) (FT) 

Interval Actual 

220 181 15.78 l. 31 

280 257 ll gpm 16.78 2.31 

340 304 l7. 05 2.58 

400 360 11 gpm l7. 05 2.58 

460 420 17 .05 2.58 

520 475 17.05 2.58 

580 481 0 gpm 16.95 

/mjj (1129, Tracks 1119 & 1120) 

E - 4 

(~~ .. \WlRNIIV 
~--~-- -



APPENDIX F 

STATISTICAL ANALYSIS OF MONITORING WELL DATA 



NOTE: The following pages contain the means and standard deviations 
of seven constituents. The data was compiled annually for 
the period of record available as of October, 1982. All 
values, with the exception of pH and phenols, are in milligrams 
per liter (mg/1). Phenols were not consistently recorded 
in mg/1, and for many samples it was uncertain whether the 
units were recorded in parts per million (ppm) or parts per 
billion (ppb). No effort was made to correct the raw data 
before the values were entered into the computer. The 
statistical data for phenols, therefore, is incorrect and 
is unreliable. Also, many values for parameters were 
recorded as "less than" some number. These values were 
entered into the computer at a concentration level equal 
to the limiting value and, therefore, may suggest the 
presence of a greater concentration than actually exists. 

F-1 
BOWSER-MORNER 
Testing Laboratories, Inc. 



o-iOl 
"'0 
~,.; 
~· Cl) = t"l 

(IQ ;Q 
t"'• 
"' 3: cro 
Q ;Q ., z 
ot"l ::. ~ 
"' .. 
~ 

'" I 
N 

VA" I Al<LE H MEAN 

V'H 36 7.0J"7:~ 

CL lil 1 TIO, 0000 
PHFNDL ~=· 0.2044 ... 
7N 32 :·~ :~J • ::.~ ~j ~~ b 
SUL.FATES l (l l 03~.=;, 3:1. ~iH 
IIWN 311 7,391:1:1. 

CI'WMIUM 36 0.0300 

--·---------·---·---·---··--·-------·-----------·---· 
PH 24 7.0.137 
Cl.. 24 2:·~o~:;. 29:1/ 
PHENill. 11 3.7424 
l.rl 24 0, 03'/U 
SULFATES 23 1f:l30.9l30 
HdlN 24 0. f:J2fl~::.; 
CI'IJMIUI'I 24 0.0300 

~.JTt~NOAI:~I.I MINIMUM MAX I lii.IM Vt:tH I t~NCE 

DL\Jli<TIUN VALli[ VALUE 

I"FLI .. '" 1 YEAR~78 --------------------------------------

(),JlJf., 6. :=.:;:)00 7. 9(1()(' 0,09fB 
l 41 :l • 4~.'i99 144,0000 ::s(:·, /'1 • ()()()() 19<122:1. 9. O~:iBD 

0. 44'1B 0.0010 I , 0000 0 .197B 
t t:~ct. o::~;:n::> () • ()() /, 0 11 :?b. 0000 39(d 6. 1t3f.,2 
l22.13i,t:·~ 140[1, 0000 2009.0000 15094. 0'147 
33.4273 (). o:wo 202.0000 1117.31'117 
o.oooo 0. 0:300 (),()]()() o.oooo 

WFI..L•o1 YEAF<~7'? 

(),J/41 6.6000 7.3600 0.0303 
~.':1.0"7. Jl.,')~) JOOJ .0000 'll (, 1. 0()()() 4 71Ll71 (). 3025 

:l (). 002::; (),()()20 Jl,. 0000 tl6.694B 
(). 04:'.)/, 0.0040 (),2040 o.oo::~J 

4:'.'j' 040~~j 1744.0000 :l 0'?7. ()()(}() ;:1 1 o:?., on3o 
L ,:1.909 0. o:wo ~"!. 7:"j()() 1.41133 
o.oooo 0.0300 ().0300 o.oooo 
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VARIABLE N MEAN STANDARD 
DEVIATION 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

VARIANCE 

-------------------------------------------- WELL~1N YEAR=79 ---------------------------------

PH 24 7.2608 0.3344 6.3800 7.8800 0,1118 

CL 22 561.0455 184.0746 141.0000 877,0000 33883.4740 

PHENOL 20 9.8121 29.0213 o.oooo 100,0000 842.2351 

ZN 24 0. 0118 0,0187 0.0020 0.0870 0,0003 

SULFATES 24 1735.2083 344,0121 156,0000 1897.0000 118344.3460 

IRON 24 0.2793 0.3057 0.0140 1.4200 0,0934 

CROHIUM 24 0.0300 o.oooo 0,0300 0.0300 o.oooo 

-----~-------------------------------------- WELL=1N YEAR~80 ---------------------------------

PH 45 7.1938 0.1799 6.6200 7,8700 0.0324 

CL 45 748,3556 164.3924 274.0000 1153.o'ooo 27024.8707 

PHENOL 45 2.2350 14.9052 o.oooo 100,0000 222,1649 

ZN 45 Oo0098 0.0094 o.oo3o 0,0590 0.0001 

SULFATES 45 1779.1556 96,3681 1429,0000 1976.0000 9286,8162 

IRON 45 0.6049 0,5675 0.0500 3.2800 0,3221 

CROMIUH 45 0,0300 o.oooo Oo0300 0.0300 o.oooo 

------~------------------------------------- WELL=1N· YEAR=81 ---------------------------------

PH 31 7.1523 0 o1096 6,9000 7.3500 0,0120 

CL 31 1588,4516 923,6365 701.0000 4810,0000 853104.3892 

PHENOL 31 0,0017 0,0020 0,0010 0.0100 o.oooo 

ZN 30 0,0114 0.0106 0,0040 0,0530 0,0001 

SULFATES 31 .1726.9032 277.9364 296,0000 2120.0000 77248.6237 

IRON 30 1o7027 2o5168 0.3500 9.4200 6,3343 

CROHIUM 30 Oo0290 0 o0071 0,0200 0.0600 0.0001 

-------------------------------------------- WELL•1N YEAR=82 ---------------------------------

PH 15 7. 1907 0.3232 6.7000 8.2100 0.1045 

CL 15 1539.5333 580.6465 443.0000 2720.0000 337i50o4095 

PHENOL 15 0.0100 o.oooo 0.0100 0.0100 o.oooo 

ZN 15 0,0542 Oo0607 0,0030 0.2200 0,0037 

SULFATES 15 1670,2000 379.5419 320.0000 1910,0000 144052,0286 

IRON 15 1,5873 2.2903 0.1300 7.7600 5,2454 

CROHIUH 15 Oo0267 Oo0082 0.0100 0.0400 0,0001 
·---~-----
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VARIABLE H HEAN STANDARD 
DEVIATION 

--------------------------------------------- WELL~2 

PH 40 7.1132 0.3495 
CL 11 183.5455 38.3832 
PHENOL 3 0.0073 0.0046 
ZN "11 0.2592 0.3634 
SULFATES 12 1854.5833 74.0006 
IRON 40 2.0357 2.073"1 
CROHIUH 41 0.0296 0.0072 

------------------------------------------~-- WELL•2 

PH 49 7.3216 0.1574 
CL 22 224.6818 31.0213 
PHENOL 8 0.0064 0.0081 
ZN 49 0.1966 0.4687 
SULFATES 22 1871.0000 48.0506 
IRON 49 1.2172 0,8710 
CROHIUH "19 0.0"131 0.0570 

--------------------------------------------- WELL~2 

PH 50 7.2934 0.2470 
CL 48 226.2917 69.1711 
PHENOL · 31 3.7279 17.8962 
ZN 50 0.0234 0.0446 
SULFATES "19 1846.9796 58.6567 
IRON 49 1.6509 1.1246 
CROHIUH 50 0.0304 0.0028 

--------------------------------------------- WELL=2 

PH 48 7.2496 0.1144 
CL 48 202.8750 32.4494 
PHENOL 4.6 2.1904 14.7418 
ZN 48 0.0376 0.0269 
SULFATES 48 1867.6042 75.9644 
IRON 48 1.5200 1.3059 
CROHIUH 48 0.0300 o.oooo 
-------~· 

HINIHUH 
VALUE 

HAXIHUH 
VALUE 

VARIANCE 

YEAR•77 ---------------------------------

6.6000 8.4100 0.1221 
143.0000 280.0000 1473.2727 

0.0020 0.0100 o.oooo 
0.0060 2.1000 0,1320 

1728.0000 2017.0000 5476.0833 
0.0200 9.6500 4.2991 
0.0200 0.0700 0.0001 

YEAR~78 ---------------------------------

6.9100 7.6700 0.0248 
183.0000 305.0000 902.3225 

0.0010 0.0220 o.ooot 
o.ooso 2.2300 0.2197 

1769.0000 1973.0000 '2308.8571 
0.0220 4.4700 0.7587 
0.0200 0 ."1000 0.0032 

YEAR=79 ---------------------------------

6.4900 7.8800 0.0610' 
63.0000 430.0000 4784.6365 
0.0010 100,0000 320.2741 
0,0040 0,3250 0,0020 

1699.0000 1962.0000 3440.6037 
o.o8oo 5.0200 1.2648 
0,0300 0.0500 o.oooo 

YEAR=80 ---------------------------------

6.8200 7.4300 0.0131 
100.0000 277.0000 1052.9628 

0.0010 100.0000 217.3193 
0.0100 0.1200 0.0007 

1520.0000 2063.0000 5770.5847 
0,1360 5.3000 1.7055 
0.0300 0.0300 o.oooo 
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VARIABLE N HEAN STANDARD 
DEVIATION 

--------------------------------------------- WELL~2 

PH 15 7.1807 0.1327 
CL 15 383.6667 222.6582 
PHENOL 15 0.0010 o.oooo 
ZN 14 0.0703 0.0464 
SULFATES 15 1867.9333 25.6305 
IRON 14 1.8664 0.9471 
CROHIUH 14 0.0243 0.0085 

--------------------------------------------- WELL=2 

PH 16 7.3131 0.0857 
CL 16 352.6875 254.3868 
PHENOL 16 0.0100 o.oooo 
ZN 16 0.1302 0.1742 
SULFATES 16 1869.3125 115.5720 
IRON 16 1.3294 0.4236 
CROHIUH 16 0.0212 0.0034 
---~---

HINIHUH 
VALUE 

HAXIHUH 
VALUE 

VARIANCE 

YEAR=81 ---------------------------------

6.9000 7.4000 0.0176 
250.0000 113o.oooo· 49576.6667 

0.0010 0.0010 o.oooo 
0.0090 0.1870 0,0022 

1820.0000 1910.0000 656.9238 
0.4700 3.2500 0.8969 
0.0100 0.0400 0.0001 

YEAR=82 --------------------------------· 

7.1800 7.4800 0.0073 
245.0000 1300.0000 64712.6292 

0,0100 0.0100 o.oooo 
0.0200 0.5700 ·o,0303 

1750.0000 2290.0000 13356.8958 
o.:sooo 2.4200 0.1794 
0.0200 0.0300 o.oooo 
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VARIABLE 

PH 
r:r 
PHENOL 
ZN 
SIJl .. FATES 
IRON 
CROMIUH 

PH 
CL 
PHENOL 
ZN 
1:;ULFATFS 
IFWN 
C.F<DHII.JH· 

F'H 
CL 
F''HENOL 
ZN 
SULFATES 
HWN 
CRI:H1JI.IM 

N MI'M~ 

~ 10.0080 
2 84.0000 
0 
1 (),())50 

3 747,3333 
~ 
J 92.1800 
~ 
J 0.0420 

38 9,4B32 
20 167.9500 

" ,, O.:l1:'4 
9 ~'j. 7270 

2() 1423' 111)00 
38 0.4014 
:m 0.02'76 

2~.~ 9. 02"7:.:.! 
24 128.79t7 

9 0.0922 
0 

2:?. 13'10. 0'10'1 
2!'.'i (),()(,33 
2~) ().0300 

[;·r~NDAf~J) 

DEVIATIIJN 

Wf'LL<I YEAf<"'J6 

0.6290 
12. ];,~79 

:·linn. :=:;o::.~/ 
202.B2'JO 

o.oub 

WELL<l YEAR~'lll 

0 . 6 ~.'ii.J 0 
;,~4~:1. 'l!:i12 

0. 20'73 
l·. ~!-441 

I •HI , 0 MIC·; 
l.1~507 

().0085 

WFII "'3 YEAf<oCJ9 

0.4611 
1 :·~ 1 , 29B2 

0.1703 . 
AD,Tl:'l4 

0. 06~)6 
o.oooo 

11INH1UH 
VALUE 

'1. 230() 
75.0000 

• 
0. 02~)() 

299.0000 
0.0400 
0.0300 

?.0700 
20. 000() 

0.0010 
0.0?40 

11 I 4, 0000 
0.0:300 
0.0200 

?.?toOO 
19.0000 
().0040 

• 
1244.0000 

0. OO~';o 
(). 030() 

MAXI HUH 
VALUE 

10.700() 
93.0000 

()I 02~10 

905.0000 
4~)5. 000() 

0. ()!:j()() 

10, I 00() 
1201.0000 

(),4130() 
lll.6000 

1~)'13. 0000 
6. •noo 
0. 070() 

9.b20() 
6134.0000 

0. ~:_)400 . 
1"727 +()().:h) 

(),290() 

(). ()]0() 

VARiANCE 

(). 3 1?!"J7 
162.0000 

.150934.3::133 
41[39.120::1 

0.0001 

0. 4.303 
60393.62139 

0,0430 
42.8252 

219:14.2'737 
1. 32·41 
0,0001 

0.2126 
1"7239. 21:"j6 

0. 02'10 

707:!.6104 
0.004:1 
o.oooo 
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VARIABLE N MEAN STANDARD 
DEVIATION 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

VARIANCE 

-------------------------------------------- WELL=3A YEAR=78 -------------------~-------------

PH 
CL 
PHENOL 
ZN 
SULFATES 
IRON 
CROMIUM 

47 
22 

4 
47 
22 
46 
47 

7.4253 
21.1000 
0.0045 
0.0558 

250.0000 
0.2433 
0.0300 

0.3681 
14.1816 
0.0040 
0.0972 

421.6535 
0.3403 
o.oooo 

7.0200 
7.0000 
0.0010 
0.0090 

67.0000 
0.0200 
0.0300 

9.5600 
44.0000 

0.0100 
0.6570 

1623.0000 
1.7800 
0.0300 

0.1355 
201.1190 

o.oooo 
0,0095 

177791.7143 
0.1158 
o.oooo 

-------------------------------------------- WELL=3A YEAR=79 ---------------------------------

PH 49 7.4249 0.2848 6.3800 8.3200 0.0811 

CL 49 43.6531 153.9473 7.0000 1095.0000 23699.7730 

PHENOL 31 3,7578 17.8925 0.0020 100.0000 320. 1425 

ZN 49 0; 0311 0.0405 0.0030 0.2800 0.0016 

SULFATES 48 141.0625 63.8690 59.0000 388.0000 4079.2513 

IRON 49 0.7156 0.9599 0.0200 2.7300 0.9214 

CROMIUM 49 0.0300 o.oooo 0.0300 0.0300 o.oooo 
-----

-------------------------------------------- WELL=3A YEAR=76 ---------------------------------

PH 37 7.4089 0.2398 7.0200 8.oooo 0.0575 

CL 9 9.6111 8.1078 1.0000 30.0000 65.7361 

PHENOL 0 
ZN 13 0.0692 0.0404 0.0200 0.1550 0.0016 

SULFATES 10 83.4000 24.7665 44.0000 121.0000 613.3778 

IRON 33 0.6176 1.1124 0.0200 5.6000 1.2375 

CROMIUM 34 0.0378 0. 0114 0.0200 0.0500 o;oooi 

-------------------------------------------- WELL=3~ YEAR=77 ---------------------------------

PH 38 7.1882 0.2437 6.7000 8.1500 0.0594 

CL 10 6.8600 2.2677 3.0000 9,0000 5.1427 

PHENOL 2 0.0100 o.oooo 0.0100 0.0100 o.oooo 

ZN 38 0.0335 0.0194 0.0070 0.0960 0.0004 

SULFATES 10 120.8000 32.4681 88.oooo 202.0000 1054 ·1778 

IRON 38 0.1415 0.1714 0.0200 0.7580 0.0294 

CROMIUM 38 0.0284 o.oo31 0.0250 0.0400 o.oooo 
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VARIABLE N MEAN STANDARD 
DEVIATION 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

VARIANCE 

-------------------------------------------- WELL~3A YEAR=80 ---------------------------------

PH 50 7.3088 0.1313 6.9600 7.5700 0.0172 
CL 50 13.4400 12.5229 8.oooo 99.0000 156.8229 
PHENOL 48 2,0995 14.4314 0.0010 100.0000 208.2658 
ZN 50 0.0117 0.0120 0.0030 0.0300 0.0001 
SULFATES 50 132.7600 44.1013 45.0000 274.0000 1944.9208 
IRON 50 0.0737 0.1115 0.0300 0.6200 0.0124 
CROMIUM 50 0.0300 o.oooo 0.0300 0.0300 o.oooo 

-------------------------------------------- WELL=3'"A YEAR=81 ------------------------~--------

PH 11 7.2945 0.1621 7.1100 7.6500 0.0263 
CL 11 18.1818 9.3789 5.0000 42.0000 87.9636 
PHENOL 11 0.0010 o.oooo 0.0010 0.0010 o.oooo 
ZN 11 0.0154 0.0114 0.0030 0.0390 0.0001 
SULFATES 11 136.6364 46.4549 19.0000 210.0000 2158.0545 
IRON 11 0.9627 1.1535 0.0300 4.1200 1.3305 
CROMIUM 11 0.0291 0.0030 0.0200' 0.0300 o.oooo 

-------------------------------------------- WELL=3 A YEAR=82 ---------------------------------

PH 6 7.2583 0.1007 7.1700 7.4500 0.0101. 
CL 6 11.7833 4.3037 6.0000 18.0000 18.5217 
PHENOL 6 0.0100 o.oooo 0.0100 0.0100 o.oooo 
ZN 6 0.0340 Oo0472 0.0100 0.1300 0.0022 
SULFATES 6 148.3333 46.7062 78.0000 220.0000 2181.4667 
IRON 6 1.0317 0.5920 0.1200 1.6300 0.3505 
CROMIUM 6 0.0217 0.0041 0.0200 0.0300 o.oooo 
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VARIABLE N HEAN STANDARD 
DEVIATION 

HINIHUH 
VALUE 

HAXIHUH 
VALUE 

VARIANCE 

-------------------------------------------- WELL=3N YEAR=79 ---------------------------------

PH 25 7.1116 0.2093 6.5100 7.4900 0.0438 
CL 25 570.5600 •531.1973 28.0000 1848.0000 282170.5900 
PHENOL 21 5.3035 21.7260 0.0020 100,0000 472.0174 
ZN 25 0.0138 0.0322 0.0030 0.1620 0.0010 
SULFATES 25 1686.6400 230.9661 1437.0000 2459.0000 53345.3233 
IRON 25 Oo7189 0.6090 0.0300 2.9500 0.3709 
CROHIUH 25 0.0319 0.0018 0.0300 0.0370 o.oooo 

-------------------------------------------- WELL=3N YEAR=80 ---------------------------------

PH 65 7.0769 0.1032 6.7800 7.3400 0.0106 
CL 65 105.7538 149.4828 52.0000 935.0000 22345.0947 
PHENOL 61 1.6524 12.8020 0.0010 100.0000 163.8920 

ZN 65 0.0085 0.0064 0.0030 0.0270 o.oooo 

SULFATES 65 1473.5538 130.3121 1206.0000 2061.0000 16981.2510 
IRON 65 0.0596 0.0577 0.0300 0.3100 Oo0033 

CROHIUH 65 0.0296 0.0033 0.0030 0.0300 o.oooo 

-----..:-------------------------------------- WELL=3.N YEAR=81 ---------------------------------

PH 42 7.0843 0 • .1275 6.8300 7.3500 . 0.0163 

CL 42 276.5714 261.8330 84.0000 1230.0000 68556.4948 

PHENOL . 42 0.0011 0.0006 0.0010 0.0040 o.oooo 

ZN 41 0.0220 0.0306 o.oo3o 0.1940 0.0009 

SULFATES 42 1491.7619 57.1510 1380.0000 1652.0000 3266.2346 

IRON 41 0.1688 0.1883 0.0300 0.6600 0.0355 

CROHIUH 41 0.0283 0.0038 0.0200 0.0300 o.oooo 

-------------------------------------------- WELL=3N YEAR=82 ---------------------------------

PH 17 7.1'182 0.1310 6.9600 7.3800 0.0172 

CL 17 435.0588 245.0810 330.0000 1380,0000 60064.6838 

PHENOL 17 Oo0100 o.oooo 0.0100 0.0100 o.oooo 

ZN 17 0.0211 0.0145 o.oo8o 0.0700 0.0002 

SULFATES 17 1519.7647 19.99EJ5 1490.0000 1570.0000 399.9412 

IRON " 17 0.1076 0.0434 0.0300 0.2200 0.0019 

CROHIUH 17 0.0212 0.0033 0.0200 0.0300 o.oooo 
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VARIABLE N HEAH 

' 

STANDARD 
DEVIATION 

HIHIHUH 
VALUE 

HAXIHUH 
VALUE 

VARIANCE 

WFLL"'4 YEAR•74 --------------------------------------

F'H 
CL 
PHENOL, 
ZN 
SULFAlES 
ll'WN 
CldJMIUM 

PH 
CL 
PHENOL 
ZN 
SLJLFATES 
I RUN 
CROMIUM 

1 :l 
2 
0 
0 
2 
0 
\) 

36 
10 

0 
0 

1':' 
0 
() 

7.9~54~5 

77.5000 

161 'l. 5000 

/. TJO,~. 
.J3.0000 

1?/3. :>:~:53 

0.1128 
,,0.1041 

J14 .b/,25 

wu_L'"4 YLi-''lr-~::oJ5 

(),J//0 
~·:j, O'J'/0 

124.24~5.!1 

--------------------------------------- WELL~4 YEAf("/6 

PH 
CL 
F'HE:NDL 
ZN 
SULF~Al"ES 

IRON 
CROMIUM 

PH 
CL 
PHENOL 
ZN 
SULFATES 
IRON 
CROMIUM 

51 
1 ~~. 

() 

16 
t2 
3? 
37 

39 
!:l 

2 
Ill 
11 
40 
40 

7.514/ 0,362'7 

31. !)000 ~).31/2 

3,4:"jlf4 l.l~iJCf 

ltl!:i2 .·13333 .l83t jJIJ9 
0, Tl t:l 0. 4~'i97 

0,036U O,O:t:l2 

WLLL"''\ YLI1f' I! 

7. 3B'i'2 0.301~) 

32. 0'109 9. ~5~.'13/ 
0.0100 (). 000() 
3,'1606 1. J·J~j2 

1927, !IJ!U 1~~6. 4309 
0. U~503 <>.~56"74 

(),()205 0.0030 

7.7000 
3~.i f 0000 

1397.0000 

6.6900 
21J,OOOO 

1 ~)6 7. 0000 

6,2000 
27.0000 

!,7000 
!:l! 7. 0000 

0.0400 
0. 00~)0 

6./!j()() 
2b. ()()()() 

0.0100 
!,6600 

1 ~'>7:5. oooo 
0.0600 
(). 02~.i0 

13.1000 
120.0000 

1842.0000 

B. ~~200 
46,0000 

1 'IBIJ, 0000 

ll. ~.qoo 
43.0000 

6,5()00 
1 11 17~5. 0000 

1.u::oo 
0. O~lOO 

1. •noo 
60.0000 

0.0!()0 
~j. 6000 

206/.0000 
1. '/~)()() 
0.0400 

0.0127 
3612.5000 

'19012.5000 

0.1421 
2t •• 0000 

1~436, 42'L! 

0 • :t:l1 ~j 
28. 27:t! 

1.:3314 
:D6FJ6, 8/llll 

0.2.l14 
0 I 0002" 

0.0'112 
t:Jl. 490 1

/ 

o.oooo 
1 • 'i•lc) 7 

1061~.'j,5636 

0. ;3220 
o.oooo 
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VARIABLE 

f'H 
CL 
PHENOL · 
LN 
~:JUL.FATEG 

liWN 
Cf:011IUM 

l·''fl 
CL 
FHENOL 
ZN 
~iULFATES 

!IWN 
CRUMIUM 

N MEAN 

41J 7. ~5294 
23 .l2. 4/tl3 

5 OoO!J() 
1/ 1:24 .A3?6 
22 1 ljl~j/ f O<J()IJ 

4U o.n11o 
40 0,026S) 

2::) /./00[1 
2:·_'j 34 0 41J0() 
j l 0. ~·.'Jf.d :.~ 

() 

2:! 101/9, 7/2! 
2:·:; (). 3::~93 
2!') 0 I 0436 . 

'" 

STANDARD HINIHUH MAXI HUH VARIANCE 
DEVIATION VALUE VALUE 

WU .. L"'4 YLAR,/1.1 

Oo2101l 7 o1300 J 0 '1/00 0.0444 

9.64:'30 22.0000 6~5 + ()()()() '12. 1/0131 
Oo0174 0.()010 Oo0430 0.0003 

49'1. 4 1?72 1 • ~5600 20~55. 0000 247503. :'5124 

:i!'.~ + 7494 1 t:l6il. ()(\()0 2102,0000 :1107 o '1'?13 
(),4/12 0.1400 1. ~5400 (),2220 

0.00~51 Oo0200 0,0400 o.oooo 

WLLI .. '=4 YEAH •l'l ·· ·········· ····--··· ·······•· ······ ............................... 

() 0 :ll/:., 7. 2'10() llo0900 ooo:J14 
:J.0.16~:itJ u.oooo ~)(). 0(100 103o3•LB 

()I <i::.~4J Q,OOH; ;• . ()\) () () O.ll:'i4•l 

92. 11:.~2 1 :,JIJ. 0000 :w:u 0 000() IJ4'?0.11J4() 

0.3064 0.0300 lo240<) (),093? 

0. 060~) 0.030() Oo3/00 0.0046 



"J 
I ,... 

N 

.-!Ol 
"' 0 !!!.:E 
~-"' 
" ('1 
"" :>;J I:"'• ., ;;::: 

cro 
Q :>;J ., z 
ot'l 
:;!. ::rJ 
"' !!' 
;; 
n 

VARIABLE N MEAN STANDARD 
DEVIATION 

MINIMUM 
VALUE 

MAXIMUM 
·vALUE 

VARIANCE 

-------------------------------------------- WELL=4N YEAR=79 --------------------------------· 

PH 25 6.9648 0.2451 6.2100 7.4800 0.0601 

CL 25 467.4000 .181.6409 69.0000 803.0000 32993.4167 

PHENOL 21 5.3013 21.726:'; 0.0020 100.0000 472.0418 

ZN 25 0.0075 0.0072 0.0030 0.0280 0.0001 

SULFATES 25 488.8000 201.5757 354.0000 1370.0000 40632.7500 

IRON 25 0.2381 0.2141 0.0300 0.7610 0.0458 

CROMIUM 25 0.0300 o.oooo 0.0300 0.0300 o.oooo 

-------------------------------------------- WELL=4N YEAR=80 --------------------------------· 

PH 50 6.7974 0.1210 6.3900 7.0500 0.0146 
' 

CL 50 609.9000 144.5674 337.0000 1044.0000 20899.7245 

PHENOL 48 2.0998 14.4314 0.0010 100.0000 208.2643 

ZN 50 o.oo8o 0.0067 0.0030 0.0300 o.oooo 

SULFATES 50 440.5600 228.2087 193.0000 1513.0000 52079.2310 

IRON 50 0.3471 0. 4532 0.0300 3.3500 0.2054 

CROHIUM 50 0,0300 o.oooo 
--- -· o.-oooo 0.0300 0.0300 

------------------------------------------7- WELL=4M YEAR=81 ---------------------------------

PH 51 6.9080 0.1402 6.6200 7.2000 0.0196 

CL 50 482.7400 260.0024 76.0000 800.0000 67601.2576 

PHENOL 51 0. 0011 0.0006 0.0010 0.0050 o.oooo 

ZN 50 0;0337 0.1402 0.0010 1.0000 0.0197 

SULFATES 50 909.6600 603.0432 348.0000 1884.0000 363661.0453 

IRON 49 0.9500 0.8259 0.0400 2.7600 0.6821 

CROMIUM 49 0,0269 0.0047 0.0200 0.0300 o.oooo 

------------------------~~~----------------- WELL=4N YEAR=82 ---------------------------------

PH 32 7.3109 0.1335 7.0100 7.6900 0.0178 

CL 32 63.0313 83.9134 21.0000 510.0000 7041.4506 

PHENOL 32 0.0100 o.oooo 0.0100 0.0100 o.oooo 

ZN 32 0.0381 0.0574 0.0100 0,2600 0.0033 

SULFATES 32 1916.4063 101.9196 1740.0000 2340.0000 10387 ._6038 

IRON 32 0.3150 0.25:54 0.0400 1.3200 0.0652 

CROHIUM 32 0.0216 0.0051 0.0100 0.0300 o.oooo 
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VARIABLE N MEAN STANDARD 
DEVIATION 

----------~---------------------------------- WELL~5 

PH 20 7.9250 0.2511 
CL 5 50.0000 33.5932 
PHENOL 0 
ZN 0 
SULFATES 5 1437,8000 727.8473 
IRON 0 
CROMIUM 0 

--------------------------------------------- WELL~5 

PH 37 7.2968 0.2633 
CL 11 33.8182 11.6689 
PHENOL 0 
ZN 0 
SULFATES 12 1515.4167 489.8954 
IRON 0 
CROMIU11 0 .. 
--------------------------------------------- WELL=5 

PH 52 7.2162 0.3125 
CL 12 42.4167 13.4127 
PHENOL 0 
ZN 15 0.2829 0.2369 
SULFATES 12 1794.6667 89.9043 
IRON 38 2.9047 1.7125 
CROI1IU11 39 0.0383 0.0159 

--------------------------------------------- WELL=5 

PH 44 7.1480 0.1889 
CL 11 50.6364 23.2563 
PHENOL 3 0.0100 o.oooo 
ZN 43 0.1661 0.1264 
SULFATES 11 1746.5455 90.6337 
IRON 40 2.0650 0.4058 
CROMIUI1 44 0.0285 0.0023 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

VARIANCE 

YEAR=74 ---------------------------------

7.3000 8.2000 0.0630 
33.0000 110.0000 1128.5000 

150.0000 1892.0000 529761.7000 

YEAR=75 ---------------------------------

6.6700 
1.0000 

69.0000 

7.8800 
43.0000 

1817.0000 

0.0693 
136.1636 

239997.5379 

YEAR=76 ---------------------------------

6.1400 7.9000 0.0977 
25.0000 66.0000 179.9015 

• • • 
0.0900 0.9600 0.0561 

1569.0000 1887.0000 8082.7879 
1.1900 7.4000 2.9327 
0.0100 0. 1000 0.0003 

YEAR=77 ---------------------------------

6.6600 7.8200 0.0357 
29.0000 98.0000 540,8545 
0.0100 0.0100 o.oooo 
0.0210 0.6880 0.0160 

1588.0000 1840.0000 8214.4727 
Oo7600 3.4800 0.1647 
0.0250 0.0300 o.oooo 
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VARIABLE N MEAN STANDARD 
DEVIATION 

--------------------------------------------- WELL~5 

PH 48 7.2177 0.1542 
CL 23 63.5217 29.8692 
PHENOL 6 Oo0117 0.0192 
ZN 48 Oo1641 Oo2994 
SULFATES 23 1837.9565 189.6304 
IRON 46 1o9654 Oo6276 
CROMIUM 48 o.026S 0.0048 

-------------7------------------------------- WELL=5 

PH 50 7o2296 Oo2142 
CL 49 S5.2449 32.6200 
PHENOL 32 3o5477 17.6272 
ZN 35 0.0863 0.2882 
SULFATES 49 1774.3061 94.9768 
IRON . 50 1.8202 0.6642 
CROMIUH so 0.0300 o.oooo 

--------------------------------------------- WELL=5 

PH so 7.0872 0,0930 
CL 50 47.1200 10.4874 
PHENOL 48 2.0993 14.4314 
ZN 50 0.0530 Oo1190 
SULFATES 50 1841.0600 47o4279 
IRON 50 2,0326. 1.2233 
CROHIUH 50 0,0300 o.oooo 

--------------------------------------------- WELL=5 

PH 34 7.1109 0.0899 
CL 34 48o70S9 13.8379 
PHENOL 34 0. 0011 0.0003 
ZN 33 0.0478 0.0371 
SULFATES 34 1780.0882 220.4144 
IRON 33 2o6327 Oo6834 
CROHIUH 33 0.0276. 0.0044 

---"- "--"-------

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

VARIANCE 

YEAR=78 -------------------------------~-

6o6500 7.5600 0.0238 
29.0000 156,0000 892.1700 

0.0010 0.0500 Oo0004 
Oo0270 1,6700 Oo0896 

1706.0000 2679.0000 359S9.6798 
0,1800 3.8700 0.3939 
Oo0200 0.0300 o.oooo 

YEAR=79 -------~-------------------------

6o3600 7.7700 0.0459 
18.0000 221.0000 1064.0638 
0.0020 100.0000 310.7187 
0.0030 1.7200 0.0831 

1413.0000 1933.0000 9020.5918 
0.0400 3.2000 0.4412 
0.0300 0.0300 o.oooo 

YEAR~80 ---------------------------------

6.7400 7.2800 0.0086 
30.0000 67.0000 109.98S3 

0.0010 100.0000 208.2665 
0.0090 0.8400 0.0142 

1651.0000 1948.0000 2249.4045 
0.0400 9.1500 1.4965 
0.0300 0.0300 o.oooo· 

YEAR=81 ---------------------------------

6.9500 7.3300 0,0081 
31.0000 90.0000 191.4866 
0.0010 0.0030 o.oooo 
0.0110 0,1550 0.0014 

629.0000 1924.0000 48582.5071 
0.1900 3.6400 0.4671 
0.0200 0.0300 o.oooo 
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VARIABLE N HEAN STANDARD 
DEVIATION 

--------------------------------------------- WELL=5 

PH 16 7.2306 0.0990 
CL 16 43.0000 6.1319 

PHENOL 16 0.0100 o.oooo 
ZN 16 0.0974 Oo1155 
SULFATES 16 1809.1250 63.5860 
IRON 16 2o6987 0.8966 
CROHIUH 16 0.0219 0.0066 

---''" ··-- -----·- -----

HINIHUH 
VALUE 

HAXIHUH 
VALUE 

VARIANCE 

YEAR=B2 ---------------------------------

7.1000 7.4500 0.0098 
33,0000 51.0000 37,6000 

0.0100 Oo0100 o.oooo 
0.0100 0.4500 0.0133 

1700.0000 1960.0000 4043.1833 
1.5000 5.5100 0.8039 
0.0100 0.0300 o.oooo 
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VARIABLE N HEAN STANDARD 
DEVIATION 

--------------------------------------------- WELL=6 

PH 32 8.0478 0.3954 
CL 5 434.8000 244.1848 
PHENOL 0 
ZN 13 2.5085 1.6792 
SULFATES 7 1242.8571 746.9753 
IRON 30 0.4364 0.5389 
CROHIUH 30 0.0362 0.0108 

------------------------------------~-------- WELL=6 

PH 38 8o0487 0.3793 
CL 10 557.3000 37.5472 
PHENOL 4 0.0100 o.oooo 
ZN 38 2.0393 1.0430 
SULFATES 10 1790.3000 59.3147 
IRON 38 0.2201 0.2138 
CROHIUH 38 0.0287 0.0035 

--------------------------------------------- WELL=6 

PH 49 8.1486 0.4546 
CL 26 494.8080 210.5981 
PHENOL .2 0.1905 0.2680 
ZN 19 1.7953 2.1777 
SULFATES 25 1804.3200 60.9650 
IRON 49 o;2947 Oo3010 
CROHIUH 49 0.0267 0.0047 

--------------------------------------------~ WELL=6 

PH 25 8.0600 Oo2186 
CL 25 667.4400 381.6381 
PHENOL 9 0.6751 0.9937 
ZN 0 
SULFATES 24 1669.3750 386.6178 
IRON 25 Ool138 0.0663 
CROHIUH 25 0.0300 o.oooo 

HINIHUH 
VALUE 

HAXIHUH 
VALUE 

VARIANCE 

YEAR=76 ---------------------------------

7.4200 9. 1200 0.1563 
1.0000 587.0000 .59626.2000 

0.5500 5.0100 2.8198 
77.0000 1853.0000 557972.1429 

0.0200 2.6300 0.2905 
0.0200 0.0500 0.0001 

YEAR=77 ---------------------------------

7.2500 8.9300 0.1438 
491.0000 627.0000 1409.7889 

0.0100 0.0100 o.oooo 
0.0320 4.6200 1.0878 

1668.0000 1879.0000 3518.2333 
0.0200 0.8300 0.0457 
0.0250 0.0440 o.oooo 

YEAR=78 ---------------------------------

6.4500 9.1800 0.2067 
0.0070 642.0000 44351.5644 
0.0010 0.3800 0.0718 
0.0250 9,5800 4.7424 

1671.0000 2000.0000 3716.7267 
0.0300 1.4500. 0.0906 
0,0200 0,0300 o.oooo 

YEAR=79 ---------------~-----------------

7.6000 8.6300 ' 0.0478 
91.0000 1865.0000 145647.6733 

0.0020 2.0000 0.9875 

529.0000 2399.0000 149473.2880 
0.0200 0.3100 0.0044 
0,0300 0.0300 o.oooo 
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VARIABLE N 

F'll ~1/ 

CL 9 
F'HLNIJL. () 

ZN 13 
SULFATES 1\) 

lfWN J~j 

CRUMIUM :.S~·~ 

l·'ll 3U 
CL 10 
PHENOL ., 

~ 

ZN 3ll 
SULI'All..S 1() 

IfWN 30 

CRUMILJM 3[1 

MEAN 

/143~)1 

34,4444 

0.1'186 
2/8,/000 

0.6446 
0. 03/:-~ 

/. ;yJ/4 
~:tO, ~J000 

0.0100 
0 '0/I.Ll 

106.400() 
0.2452 
o.o21lll 

STANDARD 
DEVIATION 

WEL.Lc6A IEAI(''/6 

0.2303 
1~.~5251 

0, :H23 
~':i6~. J:'.'i32 

o.ll21l0 
()' 0111 

1·11, 1 .. .1- "'6 A YEA I<" I/ 

0.24/IJ 
14,UY41 
u.uooo 
0. 2:::i~)} 

;.!IJ ' 4 l!J .l 
Oo .. \616 
0.0022 

----------------------------------- WELL•6A YEAR=7U 

F'H 
CL 
F'H[NDL 
ZN 
SUL.Ff)TLS 
IIWN 
CRUMIUM 

----~-· 

F'H 
CL 
f-'lllc NuL 
ZN 
SULFATES 
IRON 
Cl"lM I UM 

47 
2:5 

6 
46 
~3 

45 
46 

-

4Y 
4Y 
31 
49 
48 
48 
49 

7.4711 0.2412 
65.7391 118.~273 

0.0013 0.0008 
0.1487 0.3582 

166,0435 ~96.6~76 

0.2898 0.4501 
(),0278 u.0042 

WLLL•6A YEAR=79 

7.~(J4} 0.32~6 

49./~51 ~.L.1960 

3.~32J 1/,92/Y 
0.0204 (),0194 

117.187~ 51.~~52 

0.92/8 1.2J213 
0.0300 o.oooo 

HINIHUH 
VALUE 

~~· ......... 

7' :1 ()()() 
:".J. 0000 

' 
0' 0~!00 

65,()0()() 
0 '()2()() 
0.0200 

7,()200 
24,()00() 

O,OlUU 
o.ooso 

48.0000 
0.0200 
().0250 

7.0600 
10.0000 

(),0010 
(),()()50 

57,0000 
0.0300 
(),0200 

6.1Y()0 
10.0000 
0.0020 
(),0030 

~4.()()()() 

0,0300 
(),0300 

MAXI HUH 
VALUE 

7. •noo 
~.:iO, 0000 

1,:170() 
11JU7, ()()()() 

:l' 2200 
0,0500 

/.9000 
/2,U()()() 

0,0100 
1.~600 

146.0000 
1.8400 
0.0300 

8,0100 
605.00(J,, 

O,OOJO 
lo5ci()Q 

1~1~.00()0 

1.7~00 

0.0300 

U.J100 
218,0000 
100,0000 

0.1010 
276.000() 

5.000() 
(),0300 

VARIANCE 

o, o~no 
241. o:ao 

' 
o. o·Y/':'j 

31 •76:·!4' 2.'1:13 
(),6il68 
0,()()()1 

0,0614 
221.83JJ 

o.ooou 
(),06~4 

IJ07,6000 
0.1307 
o.oooo 

0.0621 
14025.0198 

o.oooo 
0.1283 

071/U/·, 9~.):!6 
(),2026 
o.oooo 

(),1060 
973.1888 
321.4081 

o .• ooo4 
2627.0918 

1.~199 

0,()()00 



~ 
I 
~ 

00 

~ttl 
<1> 0 
~=-= 
~· "' 
" t'l IJQ::o 
t:"'• ., := 
0'0 
g ::0 ., z 
ot'l 
~- ::0 
(I) 

Jl' 

~ 

VARIABLE 

PH 
CL 
PHENOL 
ZN 
SULFATES 
IRON 
CROMIUM 

PH 
CL 
P~ENOL 

LN 
SULFA.fES 
IRON 
CROMIUM 

N MEAN 

50 7.3784 
50 46.4800 
48 2.0995 
50 o.ooJY 
50 161.7600 
50 2.4276 
50 0.0300 

2 Jo29~0 

1 84.0000 
2 o.oo3o 
~ 0.004~ 

2 203.5000 
~ 
~ 0.1500 
~ 
~ 0.0300 

STANDARD MINIMUM MAXIMUM VARIANCE 
DEVIATION VALUE VALUE 

W[LL•6A YLAk=BO ··-··--·------·-·-·· -·-----··-·-··-------·----------

0.1721 6.51()0 7.8300 0.0296 
l7o80Y9 lJ,OOuO 100.0000 317.1935 

14.4314 0.0010 100.0000 200.2659 
0.0024 o.uo3o 0.0130 o.ouoo 

9Y.1757 39.0000 630.0000 983~.8181~ 

16.2474 0.0300 115.0000 263.YJ93 

o.oooo 0.0300 0,0300 o.oooo 

WlLL=6A YEAR=81 

0.0495 /.26(,0 /,JJUO 0.0024 

• 84.0000 84.0000 
0.0028 Oo0010 o.ooso o.oooo 

o.oo21 0.0030 0.0060 o.oooo 

44.5477 172.0000 ~35.0000 1984.5()00 

0.1o9l 0.0300 u.1JO<> 0.0288 

o.oooo Q,OJOO 0.0300 o.oooo 
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VARIABLE N MEAN STANDARD 
DEVIATION 

HINIHUH 
VALUE 

HAXIHUH 
VALUE 

VARIANCE 

-------------------------------------------- WELL•6N YEAR=79 ---------------------------------· 

PH 25 7.4784 0.3452 6.3800 8.1600 0.1192 
CL 25 1180.0800 148.3158 744.0000 1678.0000 21997.5767 
PHENOL 21 5.2573 21.7366 0.0030 100.0000 472.4802 
ZN 25 0.0088 0.0086 0.0030 0,0350 0.0001 
SULFATES 25 1807.1600 74.0139 1600.0000 1968.0000 5478.0567 
IRON 25 0.0760 0.0887 0.0300 0.4000 0.0079 
CROHIUH 25 0,0300 o.oooo 0,0300 0.0300 o.oooo 

-------------------------------------------- WElL=6 .. N YEAR~80 ---------------------------------

PH 50 7.2274 0.0946 6.9700 7.5800 0.0089 
CL 50 1162.8800 103.3837 892.0000 1486.0000 10688.1894 
PHENOL 46 2.1935 14.7413' 0.0010 100.0000. 217.3054 
ZN 50 o.oo5s 0.0040 o.oo1o 0.0250 o.oooo 
SULFATES 50 1832.5400 61.0935 1518.0000 1946.0000 3732.4167 
IRON 50 0.0606 0.0556 0.0300 0,3300 0.0031 
CROHIUH 50 0.0300 o.oooo 0.0300 0.0300 o.oooo 

-------------------------------------------- WELL=6N YEAR=81 ---------------------------------

PH 34 7.2606 0.1311 7.0400 7.7000 0.0172 
CL 34 1344.2647 212.6751 1048.0000 1840.0000 45230.6854 
PHENOL 34 Oo0025 0.0081 0.0010 0.0480 o.ooo1 
ZN 33 0.0142 0.0157 0.0010 0,0870 0.0002 
SULFATES 34 1822.0588 33.1077 1760.0000 1907.0000 1096.1176 
IRON 33 0.0588 0.0465 0.0300 0,2500 0.002:2 
CROHIUH 33 0..0279 0.0048 0.0200 0.0400 o.oooo 

-------------------------------------------- WELL=6N YEAR=82 ---------------------------------

PH 17 7.2994 0. 1641 7.1500 7.8000 0.0269 
CL 17 1431.1765 168.5186 1090.0000 1740.0000 28398.5294 
PHENOL 17 0.0100 o.oooo. 0.0100 0.0100 o.oooo 
ZN 17 0.0245 0.0103 0.0100 0.0500 0.0001 
SULFATES 17 1823.8824 53.9524 1770.0000 1980.0000 2910.8603 
IRON 17 0.1018 0.0265 0.0700 0.1600 o.ooo7 
CROHIUH 17 0.0241 Oo0071 0.0100 0.0400 o.ooo1 
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VARIABLE N HEAN STANDARD 
DEVIATION 

--------------------------------------------- WELL=? 

PH 1 7.9800 • 
CL 1 516.0000 • 
PHENOL 0 • • 
ZN 0 
SULFATES 1 1698.0000 • 
IRON 1 0.0500 • 
CROMIUM 1 0.0500 • 

--------------------------------------------- WELL=7 

PH 25 7.2848 0.2575 
CL 25 209.4000 80.1613 
PHENOL 21 5.2569 21.7367 
ZN 25 0.0045 0.0022 
SULFATES 25 1835.6000 83.6516 
IRON 25 0.1345 0' 1536 
CROMIUM 25 0.0300 o.oooo 

--------------------------------------------- WELL=7 

PH 50 7.2732 0,0934 
CL 50 93.6600 57.6140 
PHENOL 48 2.0975 14.4317 
ZN 49 0.0063 0.0045 
SULFATES 50 1772.7800 119.8190 
IRON 49 0.1761 0.1247 
CROMIUH 50 0.0300 o.oooo 

HINIHUH 
VALUE 

HAXIHUH 
VALUE 

VARIANCE 

YEAR=76 ---------------------------------· 

7.9800 7,9800 
516.0000 516.0000 

1698.0000 1698.0000 
0.0500 0.0500 
0.0500 0,0500 

YEAR=79 ---------------------------------· 

6.2700 7.7500 0.0663 
109.0000 414.0000 6425.8333 

0,0020 100,0000 472.4849 
0.0030 0,0110 o.oooo 

1537.0000 1935.0000 6997.5833 
0.0300 0,6800 0.0236 
0.0300 0.0300 o.oooo 

YEAR=80 ---------------------------------

7o0200 7.5500 0.0087 
55.0000 372,0000 3319.3718 

0 ,()"01 0 100.0000 208.2740 
0.0030 0.0270 o.oooo 

1466.0000 2237.0000 14356.5833 
0.0300 0,5800 0.0156 
0.0300 0.0300 o.o.ooo 
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VARIABLE N HEAN STANDARD 
DEVIATION 

--------------------------------------------- WELL=? 

PH 35 7.2969 0.1175 
CL 35 74.0571 25.7076 
PHENOL 35 0.0010 o.oooo 
ZN 34' 0.0129 0.0086 
SULFATES 35 1767.8000 79.7152 
IRON 34 0.3909 0.2642 
CROHIUH 34 0.0279 0.0041 

--------------------------------------------- WELL=? 

PH 16 7.3000 0.0692 
CL 16 93.1875 124>1613 
PHENOL 16 0.0106 Oo0025 
ZN 16 0.0197 o.oo8o 
SULFATES 16 1791.8750 54.1872 
IRON 16 0.1531 0.0903 
CROHIUH 16 0.0212 Oo0034 

HINIHUH 
VALUE 

HAXIHUH 
VALUE 

VARIANCE 

YEAR=81 --------------~-----------~------

7.0500 7.5500 0.0138 
35,0000 136.0000 660,8790 

0,0010 0.0010 o.oooo 
0.0030 0.0420 0.0001 

1493.0000 1876.0000 6354,5176 
0.0600 1.2400 0.0698 
0.0200 0.0300 o.oooo 

YEAR=82 ---------------------------------

7.1400 7.4200 0.0048 
15.0000 450.0000 15416.0292 
0.0100 0,0200 o.oooo 
0.0030 0.0300 0.0001 

1630.0000 1880.0000 2936.2500 
0.0300 0.3600 0.0082 
0.0200 0.0300 o.oooo 
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VARIABLE N MEAN STANDARD 
DEVIATION 

--------------------------------------------- WELL=8 

PH 16 7,3550 0.1924 
CL 16 26.1250 1.7464 
PHENOL 12 8.6068 28.7846 
ZN 16 6.0766 2.1655 

SULFATES 16 1842.3125 57.6931 
IRON 16 2.2181 0.3583 
CROMIUM 16 0.0300 o.oooo 

---------~--------------------~-------------- WELL•8 

PH 50 7.3072 0.1278 
CL 50 25.6800 2.7586 
PHENOL 48 2.0994 14.4314 
ZN 49 4.8549 1.7165 
SULFATES 50 1845.8200 56.6492 
IRON 50 2.2024 1.0088 

CROHIUM 50 o.o3oo o.oooo 

--------------------------------~------------ WELL•8 

PH 33 7.2488 0,1212 
CL· 33 42-.6364 35•2206 
PHENOL 33 0.0012 0.0014 
ZN 32 4.9513 1o6390 
SULFATES 33 1783.1515 41.5189 
IRON 32 2.5794 2.4997 
CROMIUM 32 0.0606 0.1806 

·--------- ------

HINIHUM 
VALUE 

MAXIMUM 
VALUE 

VARIANCE 

YEAR=79 ---------------------------------

7.0700 7.7800 0.0370 
23.0000 30.0000 3.0500 
0.0020 100,0000 828,5537 
0.9050 8.9500 4.6892 

1733.0000 1938.0000 3328.4958 
1.8000 2.8900 0.1283 
0.0300 0.0300 o.oooo 

YEAR=80 ---------------------------------

6o9500 7.6500 0.0163 
17.0000 32.0000 7.6098 
0.0010 100.0000 208.2661 
1.7700 9.9000 2.9464 

1583.0000 1991.0000 3209.1302 
0.0300 4.8000 1. 0177 
0.0300 0.0300 o.oooo 

YEAR=81 ---------------------------------

7.0600 
24.0000 

0.0010 
0,0030 

1620.0000 
o.osoo 
0.0200 

7.4800 
232.0000 

0.0090 
8.8500 

1870.0000 
9.3300 
1.0500 

0.0147 
1240.4886 

o.oooo 
2.6864 

1723.8201 
6.2483 
0.0326 

·------·--------------·-·--·-·-----·-- ...... ·-· ...... WG.L•"D YEAf("•D2 

PH 15 /,HJOO 

CL 1::.) 41.8667 
PHENOL l.::i o.u:too 
dl 1 :':i 2, 15:·L5 
bULl:; ATE~:i l :'.'j 1 /'!/, 0667 
II<OJ./ 15 1. [J~'-'120 

Cf<UMILIM 1 ~5 O.O:!Ll 

0. 1043 '7. 02()0 
~~9. 6U06 10.000() 
o.oooo 0.0100 
3. 359t.J 0.1/00 

14.~i:':i/6 1770.0000 
1. 7?/4 0.4000 
() . 0 ()j :·> 0. 0~!00 

/,4000 
180.0000 

0.0100 
13.1000 

1UJO,OOOO 
7.9600 
0.0300 

0.0109 
1:::i7A.~5~24 

o.oooo 
11.2872 

211.923!) 
3.159~ 

o.oooo 
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VARIABLE MEAN STANDARD 
DEVIATION 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

VARIAI~CE 

-------------------------------------- WELL~ll MONTH=l ----------------------------

F'H 7.3300 ().1414 7.2300 7.4300 0.0200 

PHENOLS 0.0100 o.oooo 0.0100 0.0100 o.oooo 
CL 607.5000 67.1751 560.0000 655.0000 4512.5000 

SULFATES 2030.0000 o.oooo 2030.0000 2030.0000 o.oooo 
ZN 0.0145 0.0078 0.0090 0.0200 0.0001 

CROMIUM 0.0300 o.oooo 0.0300 0.0300 o.oooo 

-------------------------------------- WELL=11 MONTH=2 ---------------------------· 

PH 7.3500 . 7.3500 7.3500 
F"HENOLS 0.0100 • 0.0100 0.0100 
CL 590.0000 • 590.0000 590.0000 

SULFATES 2040.0000 • 2040.0000 2040.0000 

ZN 0.0270 • 0.0270 0.0270 

CROMIUM 0.0200 . 0.0200 0.0200 

-------------------------------------- WELL=11 MONTH=3 ---------------------------· 

PH 7.3850 0.0919 7.3200 7.4500 0.0084 

PHENOLS 0.0100 o.oooo 0.0100 0.0100 o.oooo 
CL. 555.0000 77.7817 500.0000 610.0000 6050.0000 

SULFATES 2060.0000 14.1421 2050.0000 2070.0000 200.0000 

ZN 0.0110 0.0127 0.0020 0.0200 0.0002 

CROMIUM 0.0200 o.oooo 0.0200 0.0200 o.oooo 

-------------------------------------- WELL=11 MONTH=4 ---------------------------

F"H 7.3250 0.0354 7,3000 7.3500 0.0012 

PHENOLS 0.0100 o.oooo 0.0100 0.0100 o.oooo 
CL 610.0000 28.2843 590.0000 630.0000 800.0000 

SULFATES 2045.0000 7. 0711 2040.0000 2050.0000 50.0000 

ZN 0.0250 0.0071 0.0200 0.0300 0.0001 

CROMIUM 0.0200 o.oooo 0.0200 0.0200 o.oooo 
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VARIABLE MEAN STANDARD 
DEVIATION 

MINIMUM 
VALUE 

MAXIMUM, 
VALUE 

VARIANCE 

-------------------------------------- WELL~ll MONTH~S ----------------------------

PH 7.3200 • 7.3200 7.3200 

PHENOLS 0.0100 o.o1oo o.O!OO 

CL 2610.0000 • 2610.0000 2610.0000 

SULFATES 2070.0000 . 2070.0000 2070.0000 

ZN 0.0030 • 0.0030 0.0030 

CROMIUM 0.0300 . 0.0300 0.0300 

-------------------------------------- WELL~!! MDNTH~6 ---------------------------

PH 7o4400 0.0283 7.4200 7.4600 o.ooos 

PHENOLS o.o1oo o.oooo 0.0100 0.0100 o.oooo 

CL 615.0000 21.2132 600,0000 630.0000 450.0000 

SULFATES 2040.0000 28.2843 2020,0000 2060.0000 800.0000 

ZN o.o1oo o.oooo OoOIOO 0.0100 o.oooo 

CROMIUM 0.0200 o.oooo 0,0200 0.0200 o.oooo 

-------------------------------------- WELL=!! MONTH•? --·--------------------------

PH 7.4267 0.0208 7.4100 7.4500 0.0004 
PHENOLS OoOIOO o.oooo 0.0100 0.0100 o.oooo 
CL 554.6667 43.8786 520.0000 604.0000 1925.3333 
SULFATES 2032.3333 . 10.7858 2020.0000 2040.0000 116.3333 
ZN 0.0133 0.0058 0.0100 0.0200 o.oooo 
CROMIUM Oo0200 o.oooo 0.0200 0.0200 o.oooo 

-------------------------------------- WELL=!! MONTH•B ---------------------------

F'H 
PHENOLS 
CL 
SULFATES 
ZN 
CROMIUM 

7.2400 
0.0100 

610.0000 
2061.0000 

OoOIOO 
0.0200 

7.2400 
0.0100 

610.0000 
2061.0000 

0.0100 
0.0200 

7.2400 
0.0100 

6!0.0000 
2061.0000 

0,0100 
0.0200 



.., 
I 

N 
ln 

o-lt:O 
"' 0 a sa 
~- "' 
" t'l 

"" ::Q L'• ., 3: 
cro 
Q ::0 ., z 
ot'l 
;::!. :;Q 

"' "' 
~ 

VARIABLE HEAN STANDARD 
DEVIATION 

HINIHUH 
VALUE 

HAXIHUH 
VALUE 

VARIANCE 

-------------------------------------- WELL•11 MONT11•9 ---------------------------

PH 7.1350 0.2333 6.9700 7.3000 0,0544 

PHENOLS 0.0100 o.oooo 0.0100 0.0100 o,oooo 
CL 596.5000 19.0919 583.0000 610.0000 364.5000 

SULFATES 2055.0000 7.0711 2050.0000 2060,0000 50.0000 

ZN 0.0100 o.oooo 0.0100 0.0100 o.oooo 
CROMIUM 0.0200 o.oooo 0.0200 0.0200 o.oooo 

-------------------------------------- WELL•11 MONTH•10 --------------------------

PH 7.3900 • 7.3900 7.3900 
PHENOLS 0.0100 . 0.0100 0.0100 
CL 609.0000 • 609.0000 609.0000 
SUl.FATES 2040.0000 • 2040.0000 2040.0000 
ZN 0.0200 0.0200 0.0200 
CROMIUM 0.0200 0.0200 0.0200 
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VARIAE<LE MEAN STANDARD 
DEVIATION 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

VAF<IANCE 

-------------------------------------- WELLm12 MONTH=! ----------------------------

PH 7.2800 . 7.2800 7.2800 
PHENOLS 0.0100 • 0.0100 0.0100 
CL 1410.0000 • 1410.0000 1410.0000 
SULFATES 1870.0000 . 1870.0000 1870.0000 
ZN 0.0340 . 0.0340 0.0340 
CROMIUM 0.0300 . 0.0300 0.0300 

-------------------------------------- WELLm12 HONTH=2 ----------------------------

PH 7.1900 . 7 .1900 7. 1900 
PHENOLS 0.0100 • 0,0190 0,0100 
CL 910.0000 . 910.0000 910.0000 
SULFATES 1890.0000 . 1890.0000 1890,0000 
ZN 0.0240 • 0.0240 0.0240 
CROMIUM 0.0300 . 0,0300 0.0300 

-------------------------------------- WELLm12 MONTHmJ ---------------------------

PH 
PHENOLS 
CL 
SULFATES 
ZN 
CROMIUM 

PH 
PHENOLS 
CL 
SULFATES 
ZN 
CROHIUM 

7.0750 
0.0100 

765.0000 
1950.0000 

0.0160 
0.0250 

6. 8'100 
0.0100 

488.0000 
1935.0000 

0.0200 
0.0250 

0.1768 
o.oooo 

148.4924 
141.4214 

0.0057 
0,0071 

0.0141 
o.oooo 

31.1127 
7. 0711 
0.0141 
0.0071 

6.9500 
0.0100 

660.0000 
1850.0000 

0.0120 
0.0200 

WELL~12 HONTH=4 

6.8800 
0.0100 

466.0000 
1930.0000 

0.0100 
0.0200 

7.2000 
0,0100 

870.0000 
2050.0000 

0.0200 
0.0300 

6.9000 
0.0100 

510.0000 
1940.0000 

0,0300 
0.0300 

0.0312 
o.oooo 

:22050.0000 
20000.0000 

o.oooo 
0.0001 

0.0002 
o.oooo 

968,0000 
50.0000 

0.0002 
0.0001 
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VARIABLE MEAN STANDARD 
DEVIATION 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

VARIANCE 

-------------------------------------- WELL~12 MDNTII=6 ---------------------------

F'H 7.0500 0. 09(/0 6.9800 7.1200 0.0098 

PHENOLS 0.0100 o.oooo 0.0100 0.0100 o.oooo 

CL 508.0000 31.1127 41J6,0000 530.0000 968.0000 

SULFATES 1971.0000 57.9828 1930.0000 2012.0000 3362.0000 

ZN 0.0250 0.0071 0.0200 0. o:wo 0. 0001 

CROMIUM 0.0200 o.oooo 0.0200 0.0200 o.oooo 

-------------------------------------- WELL=12 MONTII=7 ---------------------------

PH 7.1333 0.2485 6.9800 7.4200 0.0617 

PHENOLS 0.0100 o.oooo 0.0100 0.0100 o.oooo 

CL 518.3333 7,6376 510.0000 525.0000 58.3333 

SULFATES 1948.3333 27.5379 1920.0000 1975.0000 758.3333 

ZN 0.0233 0.0153 0.0100 0.0400 0.0002 

CROMIUM 0.0200 o.oooo 0.0200 0.0200 o.oooo 

-------------------------------------- WELL=12 MONTH=B ---------------------------

PH 
PHENOLS 
CL 
SULFATES 
ZN 
CROMIUM 

PH 
PHENOLS 
CL 
SULFATES 
ZN 
CROMIUM 

6 .'7200 
0.0100 

490.0000 
1980.0000 

0.0300 
0,0300 

6.9533 
0.0100 

507.3333 
1956.6667 

0.0200 
0.0167 

6.9200 
0.0100 

4'10. 0000 
1980.0000 

0,0300 
0.0300 

- WELL=12 MDNTH=9 

0.0351 6.9200 
o.oooo 0,0100 
6.4291 500.0000 

15.2753 1940.0000 
0.0173 0.0100 
0.0058 0.0100 

6.9200 
0.0100 

490.0000 
1980.0000 

0.0300 
0.0300 

6. '1900 0,0012 
o.010() o.oooo 

512.0000 41.3333 
1970.0000 233.3333 

0.0400 0.0003 
0.0200 o.oooo 
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VARIADLE MEAN STANDARD 
DEVIATION 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

VARIANCE 

-------------------------------------- WELL~12 MONTI\=10 ----------------------------

F'H 6. 11'800 6.9800 6.9800 

PHENOLS 0.0100 • 0.0100 0.0100 

CL 510.0000 510.0000 510.0000 

SULFATES 1970.0000 . 1970.0000 1970.0000 

ZN 0.0200 • 0.0200 0.0200 

CROMIUM 0.0200 . 0.0200 0.0200 
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VARIABLE MEAN STANDARD 
DEVIATION 

MINIMUM 
VALUE 

-------------------------------------- WELL=13 MONTH=! 

PH 7.6000 . 7.6000 
PHENOLS 0.0100 . 0.0100 
CL 620.0000 620.0000 
SULFATES 1890.0000 1890.0000 
ZN 0,0340 . 0.0340 
CROMIUM 0.0300 . 0.0300 

MAXIMUM 
VALUE 

7.6000 
0.0100 

620.0000 
1890.0000 

0,0340 
0.0300 

VARIANCE 

-------------------------------------- WELL=13 MONTH=2 -------·------ ----------------

PH 7.2300 . 7.2300 7.2300 
PHENOLS 0.0100 0.0!00 0.0100 
CL 610.0000 610.0000 610.0000 
SULFATES 1880.0000 . 1880.0000 1880.0000 
ZN 0,0320 . 0.0320 0.0320 
CROMIUM 0.0300 • 0.0300 0.0300 

--------------------------------------- WELL=13 MONTH=3 ----------------------------

PH 7.3600 Q,0566 7.3200 7.4000 0.0032 

PHENOLS 0.0100 o.oooo 0.0100 0,0100 o.oooo 
CL 670.0000 98.'1949 loOO, 0000 740.0000 '1800. 0000 
SULFATES 2015.0000 233.3452 1850,0000 2180.0000 54450.0000 
ZN 0.0380 0.0028 0.0360 0.0400 o.oooo 
CROMIUM 0.0250 0.0071 0.0200 0.0300 0.0001 

-------------------------------------- WELL=13 MONTH=4 ---------------------------· 

PH 7, 6:lOO 0.3394 7.3900 7.8700 0.1152 

PHENOLS 0.0200 (),0141 0.0100 0.0300 (),0002 

CL 1275.0000 ')40. 4520 610.0000 1940.0000 884450.0000 

SULFATES 1900.0000 14.1421 1890.0000 1910.0000 200.0000 

ZN 0.0300 o.oooo 0.0300 0.0300 o.oooo 
CROMIUM 0.0250 0. 0071 0,0200 0.0300 (),0001 
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VARIABLE MEAN STANDARD 
DEVIATION 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

VARIANCE 

-------------------------------------- WELL=13 MONTH=6 ---------------------------

PH 7.4200 o.oooo 7.4200 7.4200 o.oooo 
PHENOLS 0.0100 o.oooo 0.0100 0.0100 o.oooo 
CL 615.0000 T7.7817 560.0000 670.0000 6050.0000 

SULFATES 1922.5000 45.9619 1890.0000 1955.0000 2112.5000 

ZN 0.0300 o.oooo 0.0300 0.0300 o.oooo 
CROMIUM 0.0150 0. 00}1 0.0100 0.0200 o.oooo 

-------------------------------------- WELL=13 MONTH=? ---------------------------

F'H 
PHENOLS 
CL 
SULFATES 
ZN 
CRIJMIUM 

PH 
F'HENDLS 
CL 
SULFATES 
ZN 
CROMIUM 

F'H 
PHENOLS 
q_ 
SULFATES 
ZN 
CRDMIUM 

7.4267 
0.0100, 

588.3333 
1889.6667 

0.0333 
0.0200 

7.2300 
0.0100 

5'70.0000 
1920.0000 

0.0040 
0.0300 

7.2267 
0.0100 

588.0000 
1883.3333 

0.0300 
0.0167 

0.2419 
o.oooo 
7.6376 

19.5021 
o.oo:.>B 
o.oooo 

0.0808 
o.oooo 
7.2111 
5.7735 
0.0173 
0.0058 

7.2400 
0.0100 

580.0000 
Hl70. 0000 

0.0300 
0.0200 

WELL=13 MIJNTH=B 

7.2300 
0.0100 

570.0000 
1920.0000 

0,0040 
0.0300 

WELL=13 MONTH=9 

7.1400 
0.0100 

5fJO,OOOO 
1880.0000 

0.0200 
0.0100 

7.7000 
0.0100 

595.0000 
1909.0000 

0.0400 
0.0200 

7.2300 
0.0100 

570.0000 
1920.0000 

0.0040 
0.0300 

/.3000 
0.0100 

594.0000 
1890.0000 

0.0500 
0.0200 

0.05135 
o.oooo 

58.3333 
380.3333 

o.oooo 
o.oooo 

0.0065 
o.oooo 

52.0000 
33·. 3333 

0.0003 
o.oooo 
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VARIABLE 

F'H 
PHENOLS 
CL 
SULFATES 
ZN 
CROMIUM 

MEAN 

7.2800 
0,0100 

580.0000 
1910.0000 

0.0300 
0.0200 

STANDARD 
DEVIATION 

WELL~13 

MINIMUM 
VAL.IJE 

MONTH~lO 

}.2800 
0.0!00 

5130.0000 
1910,0000 

0.0300 
0.0200 

MAXIMUM 
VAL.UE 

7.2800 
0.0100 

5130.0000 
1910.0000 

0.0300 
0.0200 

VARIANCE 
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RCRA MONITORING DATA 
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TABLE l· 

lst Quarter 1982 

OIEMICAL WASTE MANAGEMENT 

GROl.JNIWiTER ANALYSES 

Y€11 No. IN 2 3N 4N 5 
Date Sanpled 3-3-82 2-24-82 2-24-82 2-24-82 3-3-82 

'IDHl, ng/1 < 0.010 < 0.010 0.054 0.031 0.048 

Trn2 , ng/1 0.034 .:: 0.010 0.010 0.045 .< 0.010 

TOH3, ng/1 0.050 < 0.010 0.042 0.059 0.016 

'IOH4, ng/1 0.055 0.015 0.094 0.016 0 .120 

Chloride, ng/1 2300 308 390 66.5 45.2 

Sulfate, ng/1 1670 1820 1430 1940 1790 

Nitrate N, ng/l 0.20 0.12 0.70 0.12 0.05 

! Fluoride, ng/1 2.0 1.7 0.7 o:8 2.0 

Amronia N, ng/1 2.68 1.26 0.28 0.86 0.91 

T. Cyanide, ng/1 < 0.25 < 0.25 < 0.25 < 0.25 .:: 0. 25 

Iron, ug/1 400 910 220 1040 3940 

1-langanese, ug/1 <5 30 40 160 50 

Arsenic, ug/1 < 5 .C::.5 <5 .<5 <:5 

Barium, ug/1 30 20 40 70 30 

Cadmium, ug/1 3 < 2 ..( 2 .<. 2 ..( 2 

Chranium, ug/1 ..::::: 5 L: 5 -<.5 <5 <5 

Lead, ug/1 ..(_5 L. 5 ..:::. 5 45 .<5 

Mercuxy, ug/1 .<.... 0.1 < 0.1 < 0.1 ...::::.. 0.1 ..:: 0.1 

Selenium, ug/1 6 10 L. 5 45 -< 5 

Silver, ug/1 50 < 3 < 3 .-<3 40 

T. Coliform, <. l -<1 <.1 <(.1 .( l 

Col/100 ml 
Endrin, ug/1 L.. 0.2 ..c 0.2 L. 0.2 ..:::: 0.2 -< 0.2 
Lindane, ug/1 L... 0.2 .c. 0.2 L:.. 0.2 ~ 0.2 L., 0.2 
Methoxyd1lor, ug/1 L...10 L 10 ...(. 10 ...( 10 .<:::.10 
Toxaphene, ug/1 -< 5 ,<!...5 L.5 L.. 5 4 5 

.2,4-D, ug/1 L. 100 L-100 L..loo L.lOO LlOO 
2,4,5-TP Silvex,ug/1 ..<:. 10 L.lO L.. 10 ..(.10 .<!..10 
'IOCl, rrg/1 30.3 30.4 75.6 23.5 38.8 
TOC2, ng/1 30.3 30.2 75.3 23.8 39.3 
'IOC3, ng/1 30.8 30.5 75.6 23.5 39.1 
'IOC4, ng/1 30.2 31.1 75.8 23.9 39.0 
pH, units 7.18 7.25 7.12 7.16 7.21 
pH, units 7.18 7.33 7.16 7.21 7.27 
pH, units 7.18 7.38 7.18 7.23 7.31 
pH, units 7.20 7.38 7.19 7.25 7.31 
Conductivity, urrihos/an 4980 2300 2180 1820 2030 

nductivity, urrihos/an 5100 2310 2220 1850 2100 
c_onducti vi ty, urrihos/ an 5070 2380 2300 1900 2140 

Conductivity, urrihos/an 5150 2400 2330 1960 2180 

Phenol, ng/1 < 0.001 < 0.001 < 0.001 0.002 < 0.001 

G--1 



TABLE 1 (Cant 'd) 

1st Quarter 1982 

rn:EMICAL WASTE MANAGEMENI' 

GIDUNIWATER ANALYSES 

ve11 No. 6N 7 8 11 12 13 
Date Sampled 3-3-82 2-24-82 2-24-82 2-24-82 3-3-82 3-3-82 

'IDHl, rrg/1 0.081 0.015 0.010 0.031 0.016 0.068 
Trn2 , rrg/1 0.210 0.010 0.010 0.023 0.048 0.051 
'IDH3, rrg/1 0.240 0.010 0.010 0.035 0.030 0.019 
'IDH4, rrg/1 0.130 0.010 0.011 0.019 0.061 0.120 
Chloride, ng/1 1610 35.9 34.6 697 926 765 
Sulfate, ng/1 1760 1670 1730 1960 1840 1870 
Nitrate N, ng/1 <. 0.05 0.11 0.47 0.11 0.06 1.28 
Fluoride, ng/1 1.2 1.2 1.5 1.3 0.64 1.8 
Armonia N, ng/1 1.90 0.23 1. 76 1. 76 1. 87 0.26 
T. Cyanide, rrg/1 < 0.25 ..:::. 0. 25 ..:::: 0.25 .c o-: 2s ..::. 0.25 < 0.25 
Iron, ug/1 140 170 2650 190 310 120 
1-langanese, ug/1 30 30 110 190 330 40 
Arsenic, ug/1 ...::: 5 ..::s ..(5 ..(S <s <s 
Barium, ug/1 30 30 30 60 30 40 
Cadmium, ug/1 10 ..(2 ..(2 .L.2 9 6 
Chranium, ug/1 L. 5 ...(5 ..::::.s -< 5 .c:s <s 
Lead, ug/1 L. 5 -<S ..:::.s C:::..s <S <s 
1-lerorry' ug/1 .:::.. 0.1 ...::.. 0.1 L. 0.1 ..( 0.1 < 0.1 ..:::: 0.1 
Selenium, ug/1 .:::.. 5 ..::: 5 ..:::· 5 .c:: 5 5 ..:::s 
Silver, ug/1 so < 3 L. 3 ..( 3 ...::::3 < 3 
T. Coliform, <:. 1 -<:1 <,1 <1 <1 

Col/100 rnl 
Endrin, ug/1 ..::: 0.2 .::: 0.2 ..:::. 0.2 < 0.2 ..::: 0.2 ..::: 0.2 
Lindane, ug/1 <. 0.2 L. 0.2 ~0.2 ..(...., 0.2 <. 0.2 -<::. 0.2 
Methoxychlor, ug/1. .C:lO < 10 <10 L..lO ..:::. 10 ..:::. 10 
Toxaphene, ug/1 L...5 4 5 ..(.5 < 5 L.....5 L..... 5 
2,4-0, ug/1 < 100 <100 -<::.100 L. 100 <..100 L..lOO 
2,4,5-TP Silvex, ug/1 .C::.lO <10 ..c. 10 L..lO ..c.. 10 L.._lO 

'IDCl' rrg/1 28.8 24.6 50.4 24.2 57.3 20.4 
mc2, rrg/1 28.2 24.3 51.4 23.2 57.5 20.6 

'IDC3' rrg/1 28.3 24.1 54.7 25.4 56.3 21.1 
'IDC4, ng/1 28.7 24.9 52.5 25.2 56.0 21.2 
pH, units 7.18 7.25 7.12 7.34 7.20 7.43 
pH, units 7.18 7.32 7.18 7.35 7.21 7.40 
pH, units 7.19 7.33 7.20 7.35 7.20 7.39 
pH, units 7.18 7.35 7.20 7.37 7.19 7.40 
Conductivity, umhos/an 4280 1700 1950 2800 3290 2900 
Conductivity, umhos/ an 4400 1720 1980 2900 3360 2950 
Conductivity, umhos/an 4490 1780 1990 2960 3480 3010 

>nductivity, umhos/an 4600 1800 2010 3050 3500 3100 
Phenol, ng/1 ..:::. 0.001 <::..,0.001 <. 0.004 ..c.. 0.001 < 0.001 <. 0.001 

G-2 



W::ll NO. JN 

Gross Alpha .( 9. 9 

Gross Beta 38.0 ± 10,0 
? 

Radium 266 3.05 :!: 0.22 w 

Radium 228 1.86 ± 1.49 

TABLE 1 (Cont' d) 

CllEMICAL WASTE MANAGEMENT 

Radiological Param2ters 

All in p::i/1 

6N 

< 7.0 
+ .. 

30.0 - 6.0 

l. 85 ± 0. 019 

NN 

NN - Analysis not needed 

12 13 

< 5.0 < 5.0 

+ + 
20.0 - 5.0 19.0 - 5.0 

0.67 ± 0.09 1.15 ± 0.012 

NN NN 



TABLE 21 

2nd Quarter 1982 

- CllE'1ICAL WASTE MANliGEM'NI' 

GROUNJ:::W\TER ANALYSES / 

Well No. lN 2 3N 4N 5 6N 
Date Sarrpled 5-12-82 5-5-82 5-5-82 5-5-82 5-12-82 5-12-82 

'lOH 1. rrg/1 0.031 0.010 ~ 0.010 1.130 0.071 0.054 
KHz, rrg/1 0.058 0.010 < 0.010 0.660 0.042 0.052 

'IOH3' rrg/1 0.046 0.010 0.010 1.330 0.062 0.130 
'IOH4, rrg/1 0.086 0.010 0.015 0.830 0.064 0.072 
Chloride, rrg/1 2180 280 376 50.7 38.2 1630 
Sulfate, rrg/1 1810 1870 1510 2190 1770 1870 
Nitrate N, rrg(l 0.19 0.05 0.016 0.12 0.13 0.18 
Fluoride, rrg/1 1.9 2.2 1.0 1.1 1.7 1.4 
Amronia N, rrg/1 2.50 1.16 0.07 0.05 0.82 l. 70 
T. Cyanide, rrg/1 0.25 0.25 0.25 0.25 0.25 0.25 

Iron, ug/1 547 1030 68 91 2250 165 
!-\anganese, ug/1 44 23 18 - 36 54 50 

Arsenic, ug/1 .<:: 5 -::::5 <:::5 <5 .<::5 ~ 5 
Barium, ug/1 10 4 18 14 26 35 
Cadmium, ug/1 ..( 5 .C::5 L..5 ..::: 5 <:5 ..( 5 
Chranium, ug/1 17 11 10 8 <.5 17 
lead, ug/1 20 <. 5 L 5 <. 5 8 5 

Mercury' ug/1 -<::: 0.1 ..( 0.1 < 0.1 <::: 0.1 < 0.1 -< 0.1 
Selenium, ug/1 ~5 6 ..::::: 5 7 <::: 5 <_5 
Silver, ug/1 ..(,5 .(.5 .L.5 .C..5 ..(5 ...(5 
T. Coliform, .( 2.2 ..(. 2.2 < 2.2 -< 2.2 < 2.2 ..:::: 2.2 

Col/100 ml 
L.. 0.2 Endrin, ug/1 <. 0.2 ..::: 0.2' ..::: 0.2 L. 0.2 .( 0.2 

Lindane, ug/1 ..(. 0.2 ..:::::. 0.2 L.. 0.2 ..:::::. 0.2 L. 0.2 < 0.2 

~lethoxychlor, ug/1 .c::._ 10 -< 10 <1o < 10 L. 10 < 10 
Toxaphene, ug/1 ..(. 5 L..5 -c 5 -< 5 -L.. 5 ...:::. 5 
2,4-D, ug/1 .L..100 .::'..100 .L 100 L...100 .<:: 100 L_ 100 
2,4,5-TP Si1vex,ug/1 ...:::. 10 ..(_ 10 L. 10 L_, 10 L._ 10 L 10 
'ICCl, rrg/1 28 31 72 22 42 30 

'ICC 2 ' rrg/1 28 31 70 21 41 30 

'ICC 3 ' rrg/1 29 30 70 23 41 30 

'ICC 4 ' rrg/1 28 30 70 23 41 30 
fH, units 7.20 7.33 7.30 7.21 7.25 7.41 

fH, units 7.20 7.36 7.30 7.22 7.24 7.39 

fH, units 7.19 7.38 7.30 7.21 7.24 7.42 

fH, units 7.18 7.40 7.31 7.22 7.22 7.40 
Conductivity,umhos/cm 5900 2500 2490 2060 2290 5100 

nductivity, umhos/cm 5920 2350 21\00 2100 2300 5100 
conductivity,umhos/cm 5700 2530 2510 2120 2250 4840 
Conductivity, umhos/cm 5800 2530 2520 2160 2290 4980 

Phenol, rrg/1 .::: 0.001 < 0.001 -< 0.001 ..( 0.001 L.. 0.001 ...::::: 0.001 

G-4 



l-e11 No. 
Date Sarrpled 

1DH1, rrg/1 
'Irn 2 ' rrg/1 
10H3, rrg/1 
10H4, rrg/1 
Chl=ide, rrg/1 
Sulfate, rrg/1 
Nitrate N, rrg/l 
Fluoride, rrg/l 
Amronia N, rrg/1 
T. Cyanide, rrg/1 
Iran, ug/l 
!·\anganese, ug/1 
Arsenic, ug/1 
Barium, ug/1 
Cadmium, ug/1 
Orranium, ug/1 
Lead, ug/1 
~lercury, ug/1 
Selenium, ug/1 
Silver, ug/1 
T. ·coliform, 

Col/100 ml 
Endrin, ug/1 
Lindane, ug/1 
Methoxychlor, ug/1 
Toxaphene, ug/1 
2,4-D, ug/1 
2,4,5-TP Silvex,ug/1 
roc1 , rrg/1 
rocz, rrg/1 
10C3, rrg/1 
10C4, rrg/1 
pH, units 
pH, units 
pH, units 
pH, units 
Conductivity,umhos/cm 
r~nductivity,umhos/cm 

nductivity, umhos/cm 
Conductivity, umhos/cm 
Phenol, rrg/l 

*Par arreter exceeds 1-c.L' s 

·"':·· 

TABLE 2 (Cont.'d) 

2nd Quarter 1982 

OJEMICAL WASTE MANAGEMEN1' .. 
GroUNIWATER ANALYSES 

7 8 ll 12 
5-5-82 5-5-82 5-5-82 5-12-82 

~ 0.010 ~ 0.010 L. 0.010 0.111 
L:... 0.010 0.012 ..:::: 0.010 0.164 
..:::: 0. 010 ~ 0.010 <. 0.010 0.096 
L. 0.010 0.011 L:... 0.010 0.182 

28.9 31.7 584 549 
1910 1600 2290 1950 

0.18 0.14 0.10 0.15 
1.3 1.9 1.7 0.7 
0.09 0.73 1.91 0. 86 

<: 0.25 L. 0.25 L... 0.25 L. 0.25 
138 1240 252 237 

35 60 153 278 
..:::: 5 ~ 5 ~ 5 L. 5 

19 23 32 47 
~ 5 L:...5 ~5 .:::: 5 

3 6 12 11 
14 ..:::: 5 L. 5 L.. 5 

L.. 0.1 ..:::: 0.1 ~ 0.1 L.. 0.1 
< 5 <. 5 .C.5 L..5 
L.. 5 ..:::: 5 ~5 < 5 

5.1* L.. 2.2 ..::::. 2.2 L.. 2.2 

< 0.2 ..::::. 0.2 ..:::: 0.2 ..(,. 0.2 
..::::.. 0.2 ..:::: 0.2 ..( 0.2 < 0.2 

L.. 10 L.. 10 < 10 L.... 10 
< 5 L... 5 L.. 5 < 5 
L.. 100 ...:: 100 L.. 100 L... 100 
L.. 10 L.... 10 .L.10 ....::::.. 10 

24 39 23 61 
24 40 . 25 61 
29 40 26 58 
25 44 26 57 
7.36 7.15 7.32 6.97 
7.38 7.15 7.32 6.95 
7.39 7.16 7.34 6.95 
7.40 7.18 7.35 6.93 

2000 2050 3300 3500 
2010 1990 3350 3450 
2040 2060 3400 3460 . 
1950 1900 3380 3400 

..:::: 0.001 < 0.001 ..::::.. 0.001 < 0.001 

G-5 

l3 3A 
5-12-82 5-5-82 

0.012 .~ 0.010 
0.017 ..c:. 0.010 
0.044 ..:::: 0.010 
0.072 0.012 

640 13.4 
1960 118 

0.14 0.17 
2.0 0.3 
0.04 0.08 

..::::: 0.25 ..::::: 0.25 
202 63 

59 42 
..:::: 5 L 5 

53 28 
L.... 5 L....5 

7 L. 5 
..c:: 5 L....5 
.t( 0.1 < 0.1 
L.. 5 ..::::: 5 
..::::.. 5 L..5 
..c:: 2.2 

..:::::. 0.2 < 0.2 
< 0.2 ..( 0.2 
-< 10 L....1o 
< 5 < 5 
L.... 100 ~ 100 

·..::::.. 10 <. 10 
21 77 
21 78 
22 76 
22 76 

7.39 7.25 
7.39 7.25 
7.42 7.36 
7.38 7.28 

3480 580 
3400 570 
3500 580 
3500 570 
< 0.001 < 0.001 



Well No. 

1N 

2 

3N 

4N 

5 

6N 

7 

8 

11 

12 

l3 

3A 

'• . 

TABLE 2 (Cont'd) 

GJEMICAL WASTE MANAGEMENT . 
Radiol()(Jical Paraneters 

-
All in ]'Ci/1 

Gross Alpha Gross Beta 

< 5.2 16.8 ::!: 1..1i 

<.7.9 18.4 ::!: 8...J) 

-<6. 9 <.8 

<.5. 9 <. 7. 9 

<12.1 10.7::!: 7.2 

<.11.2 16.8::!: 7.5 

<.9 .0 10.0 ::!: 6.9 

<9.3 10.5 ± 7.9 

<4. 7 . + 15.7- 7.4 

<10.3 9.8::!: 7.0 

<10.3 15.7 ± .1..d 

13.7 ± 5.1 33.6 ± 3.1 

NN - Analysis not needed 

G-6 

Radium 226 

2.34 ± 0.18 

l. 83 :!: 0. 21 

+ 0.33 - Q...Jl8 

0.26 ::!: Q_.Sfl 

1.68 ::!: 0.09 

. + 
3.03 - il..ll. 

1.02 ± 0.07 

1.94::!: 0.19 

NN 

0.05 ::!: 0.01 

1.17 ± 0.22 

0.92 ± 0.10 



\-Jell No. 
Date Sarrpled 

'IOHl, rrg/1 
'IOH 2 ' rrg/1 
'IOH3' rrg/1 
1DH4, rrg/1 
Chloride, rrg/1 
Sulfate, rrg/1 
Nitrate N, rrg(l 
Fluoride, rrg/1 
'ArrnDnia N, rrg/1 
T. Cyanide, rrg/1 
Iron, ug/1 
t·langanese, ug/1 
Arsenic, ug/1 
Barium, ug/1 
Cadmium, ug/1 
Chranium, ug/1 
Lead, ug/1 
Mercw:y' ug/1 
Selenium, ug/1 
Silver, ug/1 
T. Colifonn, 

Col/100 ml 
Endrin, ug/1 
Lindane, ug/1 
Methoxychlor, ug/1 
Toxaphene, ug/1 
2,4-D, ug/1 
2,4,5-TP Silvex, ug/1 
'TCCl, rrg/1 
'TCC2' rrg/1 
'ICC 3 ' rrg/1 
'TCC4 ' rrg/1 
pH, units 
pH, units 
pH, units 

, ' 

TABLE 3· 

3rd Quarter 1982 

CHEMICAL WASTE MANAGEMENT 

Gror.JNIWl\TER ANALYSES 

lN 
8-12-82 

0.057 
0.051 
0.021 
0.011 

1390 
1520 

0.14 
1.4 
2.73 

" 0. 25 
891 
116 

<: 5 
38 

.C5 
1 

<: 5 
~ 0.5 
<: 5 
<.5 
~ 2.2 

<: 0.2 
<: 0 .. 2 

.c:: 10 
L.. 5 

<100 
<10 

1.5 
1.8 
1.7 
1.9 
7.12 
7.15 
7.20 
7.20 

5000 
5180 
5180 
5200 

2 
8-12-82 

0.010 
0.010 
0.017 
0.010 

279 
1660 
< 0.05 

1.6 

<. 0.25 
1610 

32 
7 
7 

<.5 
L5 
<5 
< 0.1 
<5 
<5 

2.2* 

<. 0.2 
< 0.2 
<.10 
< 5 
<100 

L..lO 
34 
34 
34 
34 
7.21 
7.31 
7.37 
7.36 

2620 
2580 
2590 
2600 

3N 
8-12-82 

0.022 
0.026 
0.023 
0.019· 

336 
1300 

0.09 
0.7 

< 0.25 
52 

110 
<:5 

51 
.C5 

28 
~ 5 
<: 0.1 
<5 
<5 
< 2.2 

< 0.2 
L.. 0.2 
-<10 
< 5 

<: 100 
L.. 10 

81 
81 
80 
80 
6.96 
7.00 
6.96 
7.00 

2790 
2600 
2610 
2600 

4N 
8-12-82 

0.095 
0.059 
0.099 
0.087 

31.5 
1750 

0.95 
0.8 

< 0.25 
40 
21 

<5 
8 

<. 5 
1 

< 5 
.<:: 0.1 
-< 5 
.Z5 
< 2.2 

< 0.2 
.<. 0.2 
< 10 
< 5 
<.100 
<.. 10 

22 
23 
23 
23 
7.37 
7.38 
7.40 
7.38 

2180 
2170 
2180 
2190 

5 
8-10-82 

< 0.010 
< 0.010 
< 0.010 

0.022 
17.7 

1620 
0.10 
1.3 
1.21 

< 0.25 
4070 

122 
6 

33 
<5 

1 
<. 5 
< 0.5 
~ 5 
<: 5 
< 2.2 

. < 0.2 
< 0.2 
.L. 10 
< 5 
.< 100 
L.. 10 

3.3 
3.0 
3.3 
5.0 

7.18 
7.17 
7.15 
7.16 

2060 
2100 
2180 
2190 

6N 
8-10-82 

0.509 
0.178 
0.159 
0.261 

1420 
1670 
<.. 0.05 

1.0 
2.31 

< 0.25 
631 
130 

< 5 
56 

<5 
9 

<5 
< 0.5 
45 
< 5 
< 2.2 

<. 0.2 
L.. 0.2 

L.. 10 
L. 5 

< 100 
L.. 10 

4.8 
5.5 
5.0 
4.6 

7.15 
7.16 
7.14 
7.15 

5050 
5200 
525.0 
5300 

pH, units 
Conductivity, urnhos/ an 
-,nductivity, urnhos/am 
~onductivity, urnhos/an 
Conductivity, urnhos/am 
Phenol, rrg/1 < 0.001 < 0.001 .< 0.001 

. 4. 2 
< 0.001 

4.2 
< 0.001 < 0.001 

4.1 Depth to Water, m 

*Par arreter e.xoeeds M:::L' s 

NOTE: Arrrronia nitrogen tests not run by lab in error for wells 2, 3N, 4N, 7 & 8 
G-7 



Well No. 
Date Sarrpled 

'IDHl, rrg/1 
TCH2, rrg/1 
'IDH3, rrg/1 
'IDH4, rrg/1 
01loride, rrg/1 
Sulfate, rrg/1 · 
Nitrate N, rrg/1 
Fluoride, rrg/1 
Armnnia N, rrg/1 
T. Cyanide, rrg/l 
Iron, ug/1 
!·'.anganese, ug/1 
Arsenic, ug/l 
Barium, ug/1 
Cadmium, ug/1 
Olranium, ug/1 
Lead, ug/1 
~\ercury' ug/l 
Selenium, ug/l 
Silver, ug/1 
T. Colifom, 

Col/100 ml 
Endrin, ug/1 
Linilane, ug/1 
Methoxychlor, ug/1 
Toxaphene, ug/1 
2,4-D, ug/1 
2, 4, 5-TP Sil vex, ug/1 
'l\X:l' rrg/1 
'J1X:2' rrg/1 
'J1X:3' rrg/1 
'J1X:4 ' rrg/1 
pH, units 
pH, units 
pH, units 
pH, units 
Co!lductivity, umhos/an 
( jucti vi ty, \.llTillos/an 
Conilucti vi ty, \.llTillos/an 
Coniluctivity, \.llTillos/an 
Phenol, rrg/1 

., .. 

TABLE 3 (Cont.' d) 

3rd Quarter 1982 

OiE!>UCAL WASTE MANAGDlENI' 

GIDUNI:WITER ANALYSES 

7 8 11 
8-10-82 8-10-82 8-10-82 

0.660** 0.029 0.027 
0.640 0.020 0.024 
0.540 0.021 0.027 
0.630 0.032 0.028 

128 30 549 
1600 1570 1870 
< 0.05 .::: 0. 05 < 0.05 

1.3 1.4 1.2 

4 0.25 < 0.25 < 0.25 
91 1630 400 
14 90 173 

~ 5 < 5 < 5 
10 50 30 

< 5 < 5 < 5 
8 < 5 <s 

.c::s 5 5 
4 0.1 < 0.1 < 0.1 
< 5 5 < 5 
< 5 5 <5 
< 2.2 < 2.2 L.. 2.2 

< 0.2 <. 0.2 < 0.2 
< 0.2 < 0.2 < 0.2 

L.. 10 < 10 < 10-
< 5 L.. 5 < 5 
<100 L. 100 <. 100 
<.. 10 <. 10 4 10 

30 42 30 
30 42 30 
30 42 30 
31 42 30 
7.14 7.07 7.39 
7.09 7.01 7.43 
7.07 7.04 7.42 
7.07 7.06 7.41 

2310 2020 3390 
2310 2070 3390 
2320 2090 3400 
2300 2090 3410 
< 0. 001 < 0.001 <. 0.001 

4.7 4.6 

*Readings taken following ~ll disinfection with chlorine 

G-8 

12 13 
8-10-82 8-10-82 

0.044 .0.039 
0.019 0.022 

< 0.010 0.033 
0.012 0.018 

452 542 
1830 1760 

0.09 0.14 
0.4 1.3 
1.29 0.52 

< 0.25 < 0.25 
635 113 
420 40 

<..s <: 5 
22 7 

-< 5 ..::::: 5 
6 < 5 

..c:::.s <.s 

.( 0.5 < 0.5 
< 5 <s 
<. 5 <. 5 
<. 2.2 < 2.2 

< 0.2 < 0.2 
<. 0.2 <: 0.2 
< 10 < 10 
< 5 < 5 
< 100 < 100 
4 10 <... 10 

11 2.4 
11 2.5 
11 2.3 
10 2.2 

6.92 7.22 
6.92 7.23 
6.91 7.23 
6.92 7.21 

3380 3350 
3440 3450 
3500 3490 
3500 3500 
< 0.001 < 0.001 

4.1 5.5 



Well No. 

lN 

2 

3N 

4N 

5 

6N 

7 

8 

11 

12 

l3 

.. 
TABLE 3 (Cont'd) 

CJJEMICAL WASTE MANAGEMENT 

Radiolo:rical Par<meters 

All in p:::i/1 

Gross Alpha Gross Beta 

11.7 ± 11.7 28.1 ± 13.2 

<8.2 9.5 ± 7.6 

<6.2 -< 8. 8 

<. 7. 9 <. 9. 0 

<5.8 7.8::: 7.4 

<..7. 7 15.5 ± 10.8 

-<-8.2 12.3 ± 7.7 

<. 7.6 12.6 ± 7.7 

""8 .5 <. 9.1 

<6.4 8.6 ± 7.5 

-<.6.7 14.1 ±L.2_ 

G-9 

Radium 226 

3.15 ± 0.19 

l. 77 ± 0.11 

0.68 ::: 0.05 

0.40 ::: 0.05 

1.60 ::: Q_,_g 

2.01::: 0.8 

l. 36 ± 0.10 

1.11 ± 0.06 

1.43 ± 0.07 

0.44 ± 0.05 

1.55 ± 0.07 



TABLE 4 -:· 

4th Quarter 1982 

. CHEMICAL WAST!' .MANAGEMENT 
GROUNDWATER ANALYSES 

Lab No. 
WelL No. 
Date Sampled 
Time Sampled 

TOH
1

, mg/1 
TOH

2
, mg/1 

TOH
3

, mg/1 
TOH

4
, mg/1 

Chloride, mg/1 
Sulfate, mg/1 
Nitrate N, mg/1 
Fluoride, mg/1 
Ammonia N, mg/1 
T. Cyanide, mg/1 
Iron, ug/1 
Manganese, ug/1 
Arsenic, ug/1 
Barium, ug/1 
Cadmium, ug/1 
Chromium, ug/1 
Lead, ug/1 
Mercury, ug/1 
Selenium, ug/1 
Silver, ug/1 
T. Coliform 

Bacteria, #/100 ml 
Endrin, ug/1 
Lindane, ug/1 
Methoxychlor, ug/1 . 
Toxaphene, ug/1 
2,4-D, ug/l 
2, 4, 5-TP Silvex, ug/1 
Toc

1
, mg/1 

TOC
2

, mg/1 
TOC

3
, mg/1 

TOC
4

, mg/1 
fil, units 
fil, units 
fil, units 

2806-82 
2 

11/3/82 
09:30 

0.029 
0.028 
0.025 
0.027 

270 
1960 

<--D.05 
1:56 
1.13 
0.03 

284 
12 

< 4 
22 

4 
<10 
<10 
< 0.2 
< 3 
<10 
>16* 

< 0.04 
< 0.04 
< 0.2 
< 1.0 
< 0.8 
< 0.2 

54 
53 
53 
53 
/.34 
7.58 
7.58 
7.54 fil, units 

Conductivity, 
Conductivity, 
Conductivity, 
Conductivity, 
Phenol, rrg/1 
Depth,m 

t.nnhos/an 2800 
umhos/an 2800 
umhos/an 2800 
t.nnhos/an 2800 

<0.001 

. 2807-82 
3N 

11/3/82 
09:45 

0.022 
0.020 
0.024 
0.022 

490 
1760 

0_44 
0.79 
0.28 
0.02 

< 10 
16 

< 4 
56 

4 
<10 
<10 
< 0.2 
< 3 
<;10 
16* 

< 0. 04 
< 0. 04 
< 0. 2 
< 1.0 
< 0.4 
< 0.4 
107 
108 
111 
107 

7.00 
7.08 
7.02 
7.08 

3300 
3300 
3320 
3310 

<0. 001 

4.0 

2808-82 
4N 

11/3/82 
10:00 

0.007 
0.006 
0.006 
0.008 

56 
1900 

< 0.05 
0.84 
0.89 
0.02 

470 
190 
< 4 
12 

4 
<10 
<10 
< 0.2 
< 3 
<10 

9.2* 

< 0.04 
< 0.04 
< 0.2 
< 1:0. 
< 1.0 
< 0.4 

40 
39 
39 
39 
7.32 
7.40 
7.32 
7.32 

2150 
2160 
2180 
2180 

""'0.011 

4.6 

2809-82 
7 

11/3/82 
10:45 

0.058 
0.061 
0.059 
0.061 

35 
1900 

< 0.05 
1.19 
0.59 
0.03 

<10 
92 

< 4 
21 

< 0.5 
12 

<10 
< 0.2 
< 3 
<10 
> 16* 

< 0.04 
< 0.04 
< 0.2 
< 1.0 
< 0.8 
< 0.3 

45 
45 
45 
45 

2150 
2160 
2180 
2180 

7.32 
7.40 
7.32 
7.32 

<.0 .001 

4.9 

Note: Depth not rreasurable in "'2lls with flocded above· grade purrp suction 
(2' 5 & 8) 

G-10 

I 



_TABLE 4, (Cont 'd) ·--
4th Quarter 1982 

CHEMICAL WASTE fv'IANAGEMENT 
GROUNDWATER ANALYSES 

Lab No. 
Well No. 
Date Sampled 
Time Sampled 

TOH
1

, mg/1 
TOH

2
, mg/1 

TOH 3 , mg/1 
TOH 4 , mg/1 
Chloride, mg/1 
Sulfate, mg/1 
Nitrate N, mg/1 
Fluoride, mg/1 
Ammonia N, mg/1 
T. Cyanide, mg/1 
Iron, ug/1 
Manganese, ug/1 
Arsenic, ug/1 
Barium, ug/1 
Cadmium, ug/1 
Chromium, ug/1 
Lead, ug/1 · 
Mercury, ug/1 
Selenium, ug/1 
Silver, ug/1 
T. Coliform 

Bacteria 1 ~/1 00 ml 

2810-82 
8 

11/3/82 
10:30 

0.060 
0.064 
0.062 
0. 061 

30 
1840 

<o.o5 
1.42 
0.79 
0.01 

230 
32 
<4 
20 
<4 
16 

<10 
<0.2 
<3 

<10 
<2.2 

Endrin, ug/1 <0.04 
Lindane, ug/1 <0. 04 
Methoxychlor, ug/1 <0,2 
Toxaphene, ug/1 <1.0 
2,4-D, ug/1 <0.4 
2,4,5-TP Silvex, ug/1 <0.2 
TOC

1
, mg/1 61 

TOC21 mg/1 61 
TOC

3
, mg/1 62 

TOC 41 mg/1 62 
J=B, units 7.21' 
J=B, unitS 7.27 
pH, units 7.27 
J=B, units 7.25 
Conductivity 1 umhos/an 2200 
Conductivity, urnhos/an 2200 
Conductivity, umhos/an 2200 
Conductivity 1 umhos/an 2200 
Phenol, rrg/1 ..( 0 . 001 
Depth, m 

2811-82 
11 

11/3/82 
10:45 

0.013 
0.008 
0.010 
0.011 

540 
2400 

<o.o5 
1.18 
1. 61 
0. 01 

<10 
100 
<4 
40 

4 
<10 
<10 

0.4 
<3 

<.10 
<2.2 

<0.04 
<0. 04 
<0.2 
<1.0 

. <0.4 
<0.2 
41 
42 
43 
42 

7.43 
7.38 
7.34 
7.34 

3500 
3500 
3520 
3510 
< 0.001 

. 5. 0 

G-11 

2908-82 
5 

11/10/82 
09:30 

0.021 
0.020 
0.022 
0.020 

51 
2100 

0.20 
1. 31 
0.67 

<0.01 
2880 

44 
<4 

8 
0.5 

<10 
<5 

0.3 
<3 

<10 
<2.2 

<0.04 
<0.04 
<0.2 
<1.0 
<0.4 
<0.2 

4.9 
5.6 
5.4 
5.4 

7.19 
7.20 
7.20 
7.20 

2500 
2510 
2500 
2500 
<: 0.001 

2909-82 
6N 

11/10/82 
09:30 

1550 
1900 

0.22 
0.96 
1.62 
0.07 

<10 
24 
<4 
21 
<0.5 

<10 
<10 
<0.2 
<3 

<10 
5.1* 

<0.04 
<0.04 
<0.2 
<1.0 
<0.4 
<0.8 

5.8 
5.8 
5.8 
4.8 

. '7 .15 
7.12 
7.14 
7.15 

6000 
5950 
5950 
5950 
-< 0.001 

3.9 



TABLE 4 {Cant 'd) 

4th Quarter 1982 

CHEMICAL WASTE MANAGEMENT 
GROUNDWATER ANALYSES 

Lab No. 
Well No. 
Date Sampled 
Time Sampled 

TOH
1

, mg/1 
TOH

2
, mg/1 

TOH
3

, mg/1 
TOH , mg/1 
Chlo~ide, mg/1 
Sulfate, mg/1 
Nitrate N, mg/1 
Fluoride, mg/1 
Ammonia N, mg/1 
T. Cyanide, mg/1 
I ron, ug/1 
Manganese, ug/1 
Arsenic, ug/1 
Barium, ug/1 
Cadmium, ug/1 
Chromium, ug/1 
Lead, ug/1 
Mercury, ug/1 
Selenium, ug/1 
Silver, ug/1 
T. Coliform 

Bacteria, #/1 00 ml 
Endrin, ug/1 
Lindane, ug/1 
Methoxychlor, ug/1 _ 
Toxaphene, ug/1 
2, 4-D, ug/1 
2,4,5-TP Silvex, ug/1 
Toe, I mg/1 
TOC

2
, mg/1 

TOC
3

, mg/1 
TOC

4
, mg/1 

pH, units 
pH, units 
pH, units 
pH, units 
Conductivity, umhos/an 
Conductivity, umhos/an 
Conductivity, umhos/an 
Conductivity, umhos/an 
Phenol, mg/1 

2910-82 
12 

11/10/82 
09:30 

0.028 
0.027 
0.029 
0.027 

590 
_1900 

0.22 
0.45 
0.99 

<0.01 
260 
430 

<4 
26 
<0.5 

<10 
<10 

<0.2 
<3 

<10 
>16* 

<0.04 
<0.04 
<0.2 

«1.0 
<0.4 
<0.2 

8.3 
8.4 
8.3 
9.5 
6.97 
6.95 
6.98 
6.98 

4300 
4300 
4300 
4300 

< 0. 001 

2911-82 
13 

11/10/82 
09:30 

540 
1760 

1.69 
1.28 
0.16 
0. 01 

180 
40 
<4 
21 
0.7 

<10 
<10 
<0.2 
<3 

<10 
<2.2 

<0.04 
<0.04 
<0.2 
<1.0 
<0.4 
<0.2 

9.2 
9.2 
9.5 
9.5 
7.32 
7.31 
7.31 
7.31 

3800 
3800 
3800 
3800 

<O .001 

G-12 



CHEMICAL WASTE MANAGEMENT ·: 

TABLE 5' 

Sumnary of Values of Drinking Water 

Pararreters which Exceed Appendix III 

Maximum Levels (1982} 

Sanpling 

Pararreter Standard Period W=ll No. Concentration 

Total Colifom l Col./100 ml 2nd Qtr.* 7 5.1 Col./100 ml 

3rd Qtr.* 2 2.2 

4th Qtr.* 2 > 16 

4th Qtr. 3 16 

4th Qtr. 4 9.2 

4th Qtr. 6N 5.1 

4th Qtr. 7 > 16 

4th Qtr. 12 > 16 

NOTE: During these three quarters, the laboratory used had a 
detection limit of 2.2 Col./100 ml. W=lls showing =cen­
trations higher than the detection limit are reported here. 

G-U 

" 
.. 
.. 
.. 
n 

n 

n 



APPENDIX H 

EXAMPLE ANALYSIS OF WASTE STREAMS 



NOTE: The data contained in this appendix is intended to indicate 
the types and concentrations of various constituents found 
in the Northern Ohio Treatment Facility waste streams. 
This data is not intended to be comprehensive and does not 
indicate statistical variations. The data is reported 
on standardized forms and does not indicate any particular 
customer's waste stream. The data was run in the on-site 
laboratory. 

H-1 
BOWSER-MORNER 
Testing Laboratories, Inc. 



01--110 LIQUID DISPOSAL, INC. 

CUSTOMER SAMPLE REPORT 

DATE R EC V' D : __ _,_\ ,_1-_2--=3----->.:~'"")..'---­

DATE RUN '-----"-il-_2-:c~'-----'f"'.l-~--­

SAMPLE CODE: ---------------- DISCHARGED TO: __ ?'-'.,._.._'--d"--7'------­

SAMPL E !DENT! F I CAT ION : --"(,,._-··::o--\ooo_. -""'-"--=fj Jet""'' -'-~"-'"-'~o-:...:.±rLC."'-d"""'"-':Ic"''"-'"-f'h-".""'"l"'I"----------

NWI ------'--------------

CUSTOMER: --=O::.L::D-'P'-'o"'n'-"d'-'-#-'-'5"-----------

COLOR: --------------------------------

T E s T RESULTS 

PH l;o @" jG7 mg/1 

' '2-------- ~i)o @ mg/1 
~TAL AL o('!?:, meg/_1 !a\O 
~~ 

~· '-I 7u m /1 ~ '5'7bo mg/1 

2 
OS 8 :l d. 000 ~as/em 

~-

c:s \G CGC m /1 ~ \.OCXJ 

~-. '7 7 :'>.:• m /1 Total Fe: I ISO mg/l 

!'COD t, c\ ct mg/1 Cr: .u l m c 
;OfG( F -~ f 3 mg/1 Ni: t3 mgil 
._____/ 

FLASH Cd: \.o4 rngLl 

REACTION/POND 5: Zn: 230 m l 

TOC: J33d m 1 

OTHER TESTS: 

REMARKS=--------------------------------

Form 202 

H-2 

ANALYST:_C',_,'f-.._~----------

BOWSER·MORNER 
Testing Laboratories, Inc. 



OHIO LIQUID DISPOSAL, INC. 

CUSTOMER SAMPLE REPORT 

NW# ______ ~--------------
CUSTOMER: OLD Pond # '7 

SAMPLE CODE:-----------------

OA TE RECV' 0 '--'-'~~--:_z :_l ---'~'-'1-"-------

0A TE RUN: -----'''--1-:_"l-4"----'8'-'J-=-----

0 [ SCHARGEO TO : __ -,!-'r ~=d~· .:_1 '-I __ _ 

SAMPLE IOENTfFfCATfON: G•"'-~ ~· fj:,_ k =(y....__,~ r·f 
COLOR: ---------------------------------

TEsT RESULTS 

~ 
O.lO ~L 57 mg/1 

~ AL or~; ;t :'loo megLl @ 12 oeo mg/1 

e; co m /1 @ ·cnqco mg/1 

2 
OS §· I 'bt O(){) J.lltlhos/cm 

/"', 
\"iS boo ~· '/0$ ··Ts m /1 

L/ 
e ,_j[, 1'10 m /1 Total Fe: SJ?o mg/1 

rtoo .'>3 (x.D mg/1 Cr: lBO 1 
~ 

m 

~F (;,('" mg/1 Ni: I 'l o mgLl 

FLASH Cd: 3.~::., mgil 

REACT!ON/.PONO 5: Zn: /3bo m 1 

TOC: 9q Bil- m 1 

OTHER TESTS: 

RE~RKS: ____________________________________________ ___ 

Form 202 

H-3 

ANALYST:__,(',.<· =----------------------

BOWSER-MORNER 
Testing Laboratories, Inc. 



01-110 LIQUID DISPOSAL, INC. 

CUSTOMER SAMPLE REPORT 

NW# __________ ~-------------------------- DATE R ECV' D : ____ _:._11_-.::l-.::_3_~--"tc::Z-:c_ ____ _ 

CUSTOMER: __ _:::O"'L~D_:P'-'o~n"'d_#"--__:1__:\ ------------------- DATE RUN: ______ _Jic._l·_ccl-:._LJ:_-__:g'-')...'-'------

SAMPLE CODE: ------------------------------- DISCHARGED TO: f",~J 12--

SAMPLE I DENT! FICA Tl ON: _,(;""-....._"'\,""--'-C-"~""i'-fL:ob"'--b"'B>¥--->Lu&J"""--' -"'~"""-___.e:__::k=~-f.:__._~==-:L-l-""' =.o::~::::a~---­
COLOR: ---------------------------------------------------------------

TEsT RESULTS 

~L Ito? mg/1 

® [o 3co mg/l 
~~· __________ o_.~~s~-----------
~ AL or €:JL.-___ \,_,(.,"-"P,'=D'------"m"'e"-q/L1'----

~ '7'7 "1-oo mg/1 

(§9) )5~ ooo .umbos/em 2 
~' ;::-.i~:c-c.J- 37J-

DS v./.~-(_j_~-; ~,;-,;;t 

mg/1 

rrs) 1 J.o 
~ 

mg/1 e (. o8:> 

~~-'---------Lj~~~q-~_c_. ____ __:m~/~1~---- Total Fe: 5fs oo mg/1 

Cr: I '1o 1 m -----------~~'--------~)'-6~C-•o_c_• ____ ~m2g/~1~----
~(F l~-.4 mg/1 Ni: (00 m 1 

FLASH ____________________________ __ Cd: 3, 0[.; m 1 

Zn: I:L4-o m 1 REACT! ON/ POND 5 '---------------------------------'"'-'-'------'-==----"""-''-""-------

TOC: f>3 l'i m 1 

OTHER TESTS:-----------------------------------------------------------

RE~RKS: ____________________________________________________________ ___ 

form 202 

H-4 

ANALYST: ('• 
~~----------

BOWSER-MORNER 
Testing Laboratories, Inc. 



OHIO LIQUID DISPOSAL, INC 

CUSTOMER SAMPLE REPORT 

NW# _______________________________ __ DATE RECV ' D: ----"II_-_2 3_---'8'-';J.:_ __ _ 

CUSTOMER: __ _.oO.=L=-D -'P"'o"'n.=d_t'---'(_2. ________________ __ DATE RUN:----"~~'--_l<J-'---'Z:'-'1-=---,..-

SAMPLE CODE: DISCHARGED TO: D~-<:j'"--d/J ~~_,i 
r - U 

SAMPLE IDENTIFICATION: Gh,\ Orc,.,'fJo.., 'v <-"-U C/u'w-' ~ pti.__._ b,.,J:_d~ 

COLOR: --------------------------------------------------~ 
TEsT 

~~--------~0~-4~0~---------­
~IJ AL or 0f'----'-'-'o+:::-<..:::.oc..· ---,-"'m,eq;_,/'-'1'----~ 
cS5, ;=-e_+:,.A.<.J · '1~- B r mq/1 

~s ~-vd~J 23.G 
' 

~- 'i,-, s 10 m /1 

@ .lH·co m /1 

fcOO 1q OOCo mg/1 
~-

§".w .l-3 . .;1 mg/1 

· FLASH 

REACTION/POND 5: 

OTHER TESTS: 

RESULTS 

'-~NQ_l I D{ mg/1 

@ 77oo mg/1 

@ · GJ.. lev mg/1 

~- 1-,c ow J,.llllhos/cm 
2 

@ .070 

Total Fe: S.<. 7c mg/1 

Cr: I ~-o 1 m 

Ni: 7B m 1 

Cd: ) .. 13 m 1 

Zn: iOIO m 1 

TOC: (p '07&:, m 1 

~----------------------------------------------------, -

Form 202 

H-5 

ANALYST:-"'::::_ __________________ _ 

BOWSER-MORNER 
Testing Laboratories, Inc. 



HYDROGEOLOGIC INVESTIGATION 

Preliminary Results and Site Assessment 
Northern Ohio Treatment Facility 

Vickery, Ohio 

Chemical Waste Management, Inc . 
3956 State Route 412 
Vickery, Ohio 43464 

Attention : Mr. Gary Brown 

Laboratory Job No . 33767 

Report No . T-20134 

March 21 , 1983 

B owsER·MORNER 
Cia~ ..Cabo'14to'li.u , !JIW. 



BOWSER-MORNER Testing Laboratories, Inc. 
Founded 19 1 1 

TOLEDO DISTRICT 122 S. St. Clair St. P.O. Box 838 Toledo, Ohio 43696 419/255·8200 

Chemical Waste Management, Inc . 
3956 State Route 412 
Vickery , Ohio 43464 

Attention : Mr. Gary Brown 

Gentlemen: 

March 21, 1983 

The following report summarizes the preliminary results of the hydro­
geologic investigation and site assessment at the above referenced site in 
Vickery, Ohio . The purpose of this work was to perform a hydrogeologic 
study and site assessment in accordance with the special terms and con ­
ditions set forth by the Hazardous Waste Facilities Approval Board in the 
Site Permit issued December, 1981. This work has essentially been 
completed ; however, this study has identified a problem with the existing 
groundwater monitoring well system which must be resolved through addi­
tional work. This preliminary report outlines the results of our study and 
makes recommendations concerning additional work. 

A separate report has been prepared to present a large volume of accu­
mulated data. The report has been prepared as a series of appendices and 
contains the following information: 

Appendix A - Field and Laboratory Data 

Appendix B - Injection We 11 Logs 

Appendix c -Water Well Logs 

Appendix D - Background Water Quality Data 

Appendix E - Aquifer Pumping Test Data 

Appendix F - Statist i cal Analys i s of Monitoring Well Data 

Appendix G - RCRA Monitoring Data 

Appendix H Example Analysis of Waste Streams 

CORPORATE ADDRESS 

KENTUCKY DISTRICT 

420 Davis Ave. P.O. Box 51 Dayton, Ohio 45401 

Route 8 West P.O. Box 636 Maysville, Kentucky 41056 

513/253-8805 

6061564-5508 



Page 2 

It should be noted that this study shows that the Northern Ohio 
Treatment Facility site is well suited for the management of hazardous 
waste materials and that the existing groundwater quality meets federal 
drinking water quality standards. At this time there is no evidence of any 
hazardous constituents having entered the groundwater at the site. 

It is planned eventually to prepare and submit a detailed report con­
cerning the hydrogeologic investigation and site assessment of the Northern 
Ohio Treatment Facility. This final report is planned to be issued after 
the completion of the recommended additional work. 

If there are any questions or if we can be of further service, please 
contact us. 

JRH:jl 
l c-Oon a l d McCombs 
l c-Ron Shawl 
l c-John A. Baker 

Respectfully submitted, 

BOWSER-MORNER, INC. 

d. (l0WJ PI1Jr 
J. Richard Hoppenjans, P.E. 
Chief Engineer 

~L_ /( k't~~ 
Julie K. Kampa, Geologist 
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INTRODUCTION 

A hydrogeologic investigation and a statistical analysis of accumulated 
groundwater quality data has been performed for the Northern Ohio Treatment 
Facility. The hydrogeologic investigation was based upon a comprehensive 
soil boring and rock coring program, integrated with data available in 
published and unpublished literature. Extensive water quality data was 
available for on-site wells which dates back to as early as 1972. In addi­
tion to on-site data, background water qualtiy data was obtained from the 
Ohio Department of Natural Resources, the Turnpike Commission, and other 
published reports. The available water quality data was evaluated by sta­
tistical regression analysis. 

Site Faci 1 ities 

The location of the Ohio Northern Treatment Facility is shown on Figure 
1. The groundwater flows to the north/northwest and eventually empties 
into Sandusky Bay. As can be seen in Figure 1, there are no significant 
population centers between the site and Sandusky Bay. The location of 
Poorman's Spring and the Ohio Turnpike service plaza is also shown. These 
areas will be discussed later. 

As part of the study, a Facilities Location Plan was developed and a 
summary of the facility history was created. Much of this information was 
obtained verbally from on-site personnel. The Facilities Location Plan 
(Sheet 1) is included with this report, and Table 1 provides the summary of 
the facility history. This information provides locations and approximate 
dates when various facilities were begun and closed at the site. Surface 
water runoff is controlled at the site by a series of dikes, ditches, and a 
sluice gate on Charles E. Meyer ditch. Because of the extremely flat 
grade, however, surface runoff oftentimes ponds on the site at various 
locations. Shown on the Facilities Location Plan is the location of all of 
the current soil borings, the injection wells, and existing groundwater 
monitoring wells. 

The majority of the on-site facilities consist of above-grade lagoons 
in which the waste materials are stored prior to final processing and 
injection into the deep well system. Impermeable on-site soils were used 
to construct compacted clay dikes around each lagoon excavation. Closure 
of the lagoons has been accomplished by landfarming (no longer done at the 
site), and/or landfilling sludges left in the lagoon. The landfilling is 
done by mixing the sludge with soil available in the dikes, borrow soil 
materials brought from off-site, and other admixtures such as lime. The 
final stabilized mixture is compacted into the previous lagoon excavation 
and capped with soil materials. 

Site Geology and Soil Profile 

Bedrock at the site was found to be composed of the Tymochtee dolomite 
and is located from 40 to 50 feet below the existing surface elevation. 
The current investigation included a detailed examination of rock cores to 
a total maximum depth of about 130 feet. The rock profile was not investi-
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FACILITY 

Pond l 
Pond 2 
Pond 3 
Pond 4 
Pond 5 
Pond 6 
Pond 7 
Pond 8 
Pond 9 
Pond 10 
Pond ll 
Pond 12 

Injection Well 
Injection Well 
Injection Well 
Injection Well 
Injection Well 
Inject ion Well 
Injection Hell 

Oil Recovery 

Sludge Farm 

* Pond 6 was 

** Pond 4 and 

TABLE l 

SUMMARY OF FACILITY HISTORY 

1 *** 
lA 
2 
3 
4 
5 
6 

DATE OF 
CONSTRUCTION 

1961 
1962 
1962 
1963 
1968 
1966 
1968 
1968 
1969 
1971 
1973 
1973 

3/72 
9/79 
6/76 
7/76 
7/76 
1981 
ll/81 

1977 

1978 

DATE PUT IN 
OPERATION 

1961 
1962 
1962 
1963 
1968 
1966 * 
1968 
1968 
1969 
1971 
1973 
1973 

1976 
1980 
1977 
1977 
1977 
1982 
1982 

1977 

1978 

split into Pond 6 East and Pond 6 

Pond 9 are scheduled to be closed 

DATE TAKEN 
OUT OF 

OPERATION 
DATE OF 
CLOSURE 

1979 1979 
1979 1979 
1980 1980 
1982 ** 

1980 1980 

1981 ** 
1982 1982 

1979 1980 

1978 1978 

West in 1976. 

in the spring of 1983. 

CURRENT STATUS 

Closed 
Closed 
Closed 
25% Closed 
Active 
Closed 
Active 
Combined with 
75% Closed 
Closed 
Active 
Active 

Closed 
Active, 
Active 
Active 
Active 
Active 
Active 

Active 

Closed 

However, Chemical Waste Management plans to ask for a two-year extension 

on the closing period for Pond 4. 

*** Drillers logs for the injection wells are contained in Appendix B . 

1/7 
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from the injection wells. The Tymochtee found here is a mixture of shale, 
dolomite, gypsum, and anhydrite. 

The overlying soil deposits at the site are of glacial or1g1n and two 
general types of deposits are found at the site. The deposits have 
measured laboratory permeabilities in the range of 10-8 to lo-9 cm./sec. 
The upper portion of the soil profile is a clayey lacustrine deposit 
approximately 10 to 20 feet thick. The remaining portion of the soil pro­
file, approximately 30 feet in thickness, is glacial till. While both of 
these deposits are virtually impermeable, the uppper lacustrine deposit is 
horizontally layered with some fine sand and silt partings. One horizontal 
permeability test in this material was attempted which indicated a per­
meability of approximately lo-7 cm./sec. Horizontal flow of fluids in the 
soil profile will, therefore, be more likely than vertical flow. 

No aquifers or significant pockets of free water were found in the soil 
profile. In addition, no natural connections were found between the 
existing surface and the bedrock aquifer. Cation exchange testing was per­
formed on selected soil samples which show high CEC values, approximately 
25 or more, and pHs generally above 7.8. The natural soil conditions, 
therefore, are suited to the attenuation of heavy metals. This, coupled 
with the naturally impermeable soil conditions, indicate that the site is 
good to excellent for the containment of the wastes. 

Site Groundwater 

This study identified the general characteristics and the quality of 
the existing groundwater underlying the site. Figure 2 shows the levels of 
groundwater in the regional area around the site. The regional rate of 
flow across the site, based upon a pump test and on published literature, 
appears to be approximately one foot per year. Utilizing the on-site 
piezometers and groundwater monitoring well records, Figure 3 was developed 
which shows the on-site groundwater contours. As can be seen in Figure 3, 
a cone of depression exists at the site, indicating that the pumping being 
done from the two production wells at the site is sufficient to develop a 
relatively large cone of depression. 

By reviewing existing literature and the groundwater quality records 
available from the site, general background water quality parameters for 
the area have been developed. Of particular interest is the study done for 
the Ohio Turkpike Commission for the service plaza located just to the east 
of the site. The existing groundwater contains high amounts of sulfate 
which renders the water practically unusable for human drinking purposes. 
The source of the sulfate is gypsum and anhydrite in the Tymochtee dolo­
mite. Previous studies have placed the base of the potable water zone at 
or about elevation 600. At this site, the ground surface elevation is 
approximately elevation 600 and the groundwater is found only in the 
bedrock aquifer located approxmately 40 feet below the surface (elevation 
560±). The water is used locally mainly for agricultural and livestock 
purposes. 

The data available shows the following ranges 
background water quality. Of particular interest 
chloride levels. 
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Parameter Range mg/1 

Iron (Fe) .02 - 19 

Calcium (Cal 109 - 577 

Magnesium (Mg) 71 - 177 

Sodium (Na) 7 - 35 

Sulfate (S04) 128 - 1831 

Chloride (Cl) 5 - 46 

Total Solids (TS) 340 - 8124 

Total Hardness 280 - 3598 

pH 7.0 - 7.4 (not mg /1 ) 

Also of note relative to the background data is the water quality 
testing which has been done on Poorman's Spring located just to the south­
west of the site. This spring likely represents upstream groundwater 
quality data, and is the only upstream data available for various metals. 
A summary of this data is as follows. 

Parameter 

Iron (Fe) 

Chrome Cr) 

Nickel (Ni) 

Cadmium (Cd) 

Zinc (Zn) 

Calcium (Ca) 

Magnesium (Mg) 

Phenol 

Chloride (Cl) 

Sulfate (S04l 

Conductivity 

pH 

Total Solids 

* Based on two samples; 1980 and 1981. 

Concentration * 
(mg/1) 

0.04 - 0.13 

< 0.03 

< 0.03 

< 0. 006 

< 0.003 - 0.008 

528 

92 

0.003 - 0.013 

19 to 22 

1148 to 1484 

1650 to 1850 (umhos/cm2) 

7.17 to 7.23 (not mg/1) 

2495 to 2655 
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Groundwater Data Analysis 

Groundwater monitoring data is available for the site beginning in 
1972. In general, it appears that the quality of the data has been 
steadily improving, with the most consistent data apparently starting in 
approximately 1979. Table 2 provides data concerning monitoring well construction and sampling dates for all of the on-site monitoring wells. 
The water quality data has been accumulated from the files of the Northern Ohio Treatment Facility and from Ohio EPA, and has been studied statisti­cally by regression analysis. It should be noted in any analysis of the available data that many of the parameters that have been analyzed have been found with concentrations near or less than the detection level of the equipment and/or test method. There are numerous data points, therefore, 
with values listed as "less than." In performing statistical analysis on such data, it is obvious that the analysis will be biased. In addition, a review of the actual raw data shows that there are irreconcilable discre­pancies in some test values, indicating either operator or testing error, 
and/or inaccurate recording of the data. This was particularly true for phenol and as a consequence, statistical analysis of phenol was omitted in some instances. Finally, as indicated above, it appears that the quality 
of the groundwater testing has improved with time. This would make older historical records more suspect than recent records. Such considerations plus the knowledge of the major constituents of the waste streams allowed 
the selection of chemical parameter indicators which were used for the sta­tistical analysis. Generally speaking, the statistical analysis was per­formed for pH, phenols, sulfates, chlorides, zinc, and chrome. 

Table 3 shows the summary of the regression analysis which was per­formed on several parameters. The regression analysis for pH does not show strong trends. Furthermore, the absolute values of the pH remain fairly constant in a given well and were, at all times, in the general neutral 
range. 

The regression analysis for chloride showed strong and consistent 
trends for most of the wells. The changes and trends in the chloride levels from well to well, however, are very complex. Generally speaking, it appears that downstream wells have increasing levels of chloride and the absolute values of the concentration of chloride in the groundwater under the site are higher than background quantities. A detailed review of the data, however, has not developed a consistent trend for all downstream or all upstream wells. Virtually every well on the property has had signifi­
cant spikes of chloride concentration over the years at various different times. None of these spikes appear to be specifically related to another well or time period, with the possible exception of the installation of 
monitoring wells in 1979. During this period (both before and just after) significant variations in concentration occurred in many of the monitoring wells. A review of Sheets 2, 3, and 4 attached to this report show evi­
dence of the complex variations in the chloride levels. 

The regression analysis for sulfates does not show strong and con­sistent trends, except for well 4N. Examination of the data, however, shows that there is a significant difference between upstream and 
downstream sulfate levels. In general, sulfate concentrations at any given 
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TABLE 2 

MONITOR WELL CONSTRUCTION SU}fr~Y 

OllNR ~\e<~n Sc.1 L"'vel F.l.ev. 

CIJ>t OEI'A Depth Year Log 1983 SurYcy 

~ ~ ~ C.1s 111 • OrillcJ C\-1!\ D.:ncs S;Jmplccl D.1te ,\IJ,lmloncJ NlJni!.H.! r TOC TOC Rem<lrks 

3" gnlvnni7.cJ steed 1978 I, 17 9 - 6/7fJ 6/79 - Filled -- 606. )) GO(J. 2 

\.lith cement 

IN -- 200 6" rvc cased to 60' 1979 7/7 9 - rrcscnt -- )51.277 609. l7 60 7 . I, 

1A -- 18. 5 6" PVC perforated 1979 6 ~tenths 1980 -- 609.95 608.4 

150 4" r,alvo.nitcd steel 1976 2/76 - present 
c,, 12/80-6/81 nuricd under drive Used for 1.'8Sh1n~ trucks 

1 -- -- l" galvanited steel 1976 6/76 - 9/76 6/7 9 - Filled 
1-.'ith cement -- 60S·. 76 60'1'... 8 

"' lN -- 50 6" PVC cased t 0 4 8' 1979 7/79 55t.276 60 6. 7 5 60s . J present --

)A -- l4'orl8'? 4" PVC perforated 1976 4/76 - present -- -- 606' J 7 604. 7 

Gap 1/82-3/82 

4 1 55 6'' galvanized steel 1972 CIJ>I 8/74-6/79 June, 1979 t. 2 50 St. 609' I,) 608. 2 Kand pump 

OEPA '72-6/79 

1.,~ 1 50 6" PVC cased to 1.,8' 1979 CIJ}t 7/79-present -- ))1.274 608.84 608.0 

OEPA 7/79-present 

2 56'orSI'? 4" .galvanized steel Unknown Clft1 7/7l.-present -- -- Location Uncertain Lab o,•cll 

cased to 50' OEPA '72-present 

6 -- -- l" galvanized s tee 1 1976 4/76 - 6/79 6/79 - Filled -- 609.)6 608. ~ 

with cement 

--lO:J 

" 0 6N 50 6'' PVC cased to 46' 1979 7/79 - present -- SSl.27J 610.65 608. 5 

"' "' 
--

~ 

~· "' 12'orl8'? ::> ("] 6A -- 4" PVC perforated 1976 4/7 6 1/81 -- 608.67 608.67 Mower broke casing off 1982 

OQ :<J C'P 12/76-2/77 r• 
" 3:: O"Q 

7 -- 55 6" PVC cased to 45.5' 1979 7/79 - present -- 55t.27 5 610.26 608. 1 

Q :<J 

" :z: Eckhart home e~pty sin~ 1981 
ot"l 8 l 50 4" galvanized steel 1979 ClfM. 9/79-present -- 405085 612.88 611. s 

=· ~ c.!.u.d to 47' OEPA '72-present 

" !!' 
:; 
() 



Table 2 cone inued -

~ 

0 

o-JCl 
" 0 ~,.; 
-· tn ::> t:'l 
"" ;o:J r· ., ;<: 
o-o 
g ;o:J ., z 
ot:'l 
;:::. ~ 

" ., 
;:; 
" 

C\IM OE.PA 

~ ~ 

0 

11 --
12 --
1) --
Ind. --
\.Jell 

b.lli.!iQ 

C\IM 

OEPA 

TOC 

TOC 

Depth 

~ CasinR 

54 4" galvani~ed steel 
ca. sed to lot.. S' 

17 Galva~tted steal 

56 4 1/4" cased ( Q ... ) • 5 I 

60 6" PVC cased to 47,5' 

65 6" PVC cased to 4 7' 

60 6" PVC cased to 48' 

75 6" PVC cased to t.S' 

Chemical Haste Hanagcment 

Ohio Environmental Protection Agency 

Top of Casing 

Top of Ground 

ODNR ~lean Sc.:~ Leve 1 Elev. 

Yt'!.At Log 198) Survey 

Drilled C'Wl\ Dates Som~ Dote Ab<Jndoncd Number TOC lOG Remarks 

1957 OEPi\ I ]f,- 1 80 -- 199085 -- 605: Emery house 

Unknown OEPA '72-'74 1974, rump -- -- + 
605- lland pump 

broke 

1956 OEPA '75-'79 1979 18275<'. -- + 
610- Gertensbcrger home 

1981 1/82-present -- 602224 609.79 608. 4 

1981 1/82-prescnt -- 60 22 2 5 608.38 606. 1 

1981 l/82-prcsent -- 602222 605.27 60). 

1981 -- -- 602223 606.4) 60£., Not a monltor well 
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TABLE 3 

SUMMARY Of REGRESSION ANALYSIS 

C H E M I C A L P A R A M E T E R S 

pH CHLORIDES SULFATES ZINC CHROfiiUf\ 

m r m r m r m r m r 

-0.003 -0.07 30.5 0.81 -0.14 -0.03 -0.12 -0. 70 -0.003 -0.80 

-0.006 -0.23 -0.65 -0.19 3. 96 0.25 -0.03 -0. 84 -0.002 -0.74 

-0.025 -0.71 377 0. 92 -25 -0. 71 0.01 0.67 -0.001 -0.90 

0.012 0. 47 -23. 7 -0.15 -48 -0.64 0.0035 0. 71 -0.003 -0.93 

0.116 0.68 -134 -0. 7 3 475 0.90 0.012 0.93 -0.003 -0.92 

-0.051 -0.59 93 0.93 4 0. 48 O.OOSG 0.8.7 -0.002 -0.92 

0.009 0. 77 -37 -0. 77 -14 -0.57 0.005 0.97 -0.003 -0.88 

slope of regression line in mg/1iter/year of record 

correlation coefficient 



time increase slightly to the northwest, parallel to regional groundwater 
flow. This same downgradient increase was observed by Schaefer and Walton 
in their report to the Ohio Turnpike Commission, and is a function of 
bedrock mineralogy and time. There is no indication that any additional 
sulfate concentrations are reaching the wells. 

The regression analysis for zinc showed some definite trends and a 
reasonable correlation factor in most of the wells. Because of the galva­
nized steel casings or abandoned steel well casings located near certain 
wells, the concentrations of zinc may be affected by previous construction 
in the area. Furthermore, all of the zinc concentrations are extremely low 
and generally within the concentration level of testing done at Poorman's 
Spring. It is not felt that this site is in anyway influencing zinc levels 
with the possible exception of effects caused by the well casings. 

The analysis of chromium indicates a strong trend for decreasing chro­
mium values in the groundwater. Background information from Poorman's 
Spring indicates that the natural levels present are less than 0.03 mg/1. 
The on-site concentrations are below or around that value. The chrome at 
these concentrations could be present in the groundwater. 

Site Assessment 

The overlying soil profile is composed of uniformly clay-rich deposits 
with low permeability. The underlying bedrock aquifer is very highly 
mineralized and is naturally of low quality. Because the clay-rich soils 
prevent migration of waste constituents into the groundwater, and because 
the existing groundwater is already of low quality, it appears that the 
site represents a relatively good geological location for management of 
hazardous wastes. Furthermore, the site is generally far removed from 
dense population centers, further limiting possible negative effects. 

The high levels of chlorides indicate that some groundwater quality 
change is occurring across the site. However, parameters other than 
choride do not provide any indication of groundwater quality degredation. 
In fact, all parameters tested are below the federal drinking water stan­
dards, except for coliform levels. High chloride levels are found near the 
center of the site, with intermediate chloride levels downgradient of the 
site. The waste liquids at the site are high in chlorides content and, 
therefore, it may be logical to conclude that the changing chloride levels 
in the groundwater are the results of liquids escaping from the site. This 
study, however, has not identified any mechanism through which such escape 
of liquids could be occurring. 

Natural sources for the chloride have been considered. The Tymochtee 
dolomite, although an evaporative deposit, is not known to contain salt 
deposits. Furthermore, based on existing knowledge of the location of high 
chloride brine and because of the careful construction of the injection 
wells, it does not seem likely that the chloride level is the result of 
contamination from deep salty brines. Surface sources for the chlorides 
also have been considered. For example, road salt utilized on the turnpike 
and local roads could be adding to the chloride level in the groundwater. 
Sodium chloride has also been used on-site as a dust suppressant. Chloride 
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contamination could also be the result of normal drilling and reworking of 
the deep wells. (In order to prevent escape of waste fluids which have 
been injected into the deep well, salt brine is used to ''kill'' the well 
prior to reworking. Reworking of the deep wells can occur as often as 6 to 
12 times per year. During this process, salt and acid brine is often 
spilled on the ground surface around the deep wells.) This source of 
chlorides has been identified as the most likely source of the elevated 
levels. 

By carefully researching the construction records relative to moni­
toring 1vell installation on the site, it has been determined that the 
existing monitoring well system may be providing a conduit through which 
high chloride runoff, such as salt brine, may be entering the local ground­
water. Information on the construction of the monitoring wells indicates 
that the monitoring wells have not been adequately sealed, leaving a highly 
permeable annular space around the outside of the casing. Indeed, some of 
the groundwater monitoring records would indicate that high chloride levels 
appeared immediately after installing new monitoring wells in 1979 in an 
area where chloride levels had historically been low. 

The combination of leaking monitoring wells and the spillage of salt 
and/or acid brines at the various deep well locations could explain the 
apparent erratic and complex chloride concentration data. For example, 
monitoring wells numbered 11, 12 and 13 all show elevated chloride levels. 
The groundwater flow, however, is towards the lagoons. If the lagoons were 
leaking, then these wells should not show elevated levels. Furthermore, 
the chloride level spikes do not occur in all affected wells at the same 
time or with the same trends. The sporatic nature of the deep well 
reworking and possible salt spillage would help to explain the lack of con­
sistent trends. 

The combination of imperfectly sealed wells and surface salt and/or 
chloride spillage also helps to explain the chloride level data in wells 
numbered 1N and 2. Well 2 has been used more or less continuously and, 
therefore, has purged the well of chlorides which may be entering through 
the well bore. The chloride levels in this well have tended to be less 
variable and of lower overall concentration than well 1N, which is relati­
vely close by. Well numbered "1N" on the other hand, is not pumped regu­
larly and is located in a diked area where chloride spillage could easily 
be concentrated. 

CONCLUSIONS AND RECOMMENDATIONS 

The study has shown that the site is hydrogeologically suited for man­
agement of hazardous wastes by methods which use landfarming, landfilling, 
and lagoon systems. The area is underlain by naturally impermeable soil 
which is preventing the migration of waste constituents into the underlying 
aquifer. In addition, the existing groundwater quality is poor and moves 
across the site at a very slow rate. Finally, the normal operational 
pumping at the site has developed a cone of depression which further limits 
movement of site groundwater. The combination of all these factors minimi­
zes the possibility of negative impacts on the groundwater. 
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The study has identified a problem with the existing monitoring well 
system. In order to better define the nature of this problem and to 
correct the situation, additional work must be performed at the site. It 
is recommended that four new monitoring wells be established at the site at 
the locations shown on Figure 4. These wells should have minimum 4 inch 
inside diameter casing and be equipped with permanent submersible pumps. 
These wells should be immediately monitored for chloride levels and new 
RCRA quarterly monitoring established. In order to assess the condition of 
the existing wells, each should be checked with fluorescent dye to deter­
mine the integrity of the casing and the well seal. Should the seals prove 
to be improper, the wells will need to be properly sealed and/or abandoned. 

Groundwater quality analysis from the new wells should confirm the 
results of this study. In general, the proposed downstream wells are 
removed from the areas where previous well installations may have con­
taminated the groundwater. Wells numbered 16 and 17 have been located to 
show that high chloride levels present in wells 11, 12, and 13 are not 
migrating downstream. Furthermore, their location will indicate the extent 
of the contamination if, for some reason, migration has taken place. Wells 
numbered 15, 16, and 17 will be downstream monitoring wells and well No. 14 
will be the upstream monitoring well (for natural water gradient 
conditions). Considering the pumping being done at the site, all four new 
wells will be upstream of the waste management facilities. 

The actions recommended above should resolve the questions of high 
chloride levels. Because normal pumping at the site is purging the ground­
water system, there does not appear to be any need for emergency action. 
Furthermore, no hazardous constituents have been found in the groundwater, 
even though priority pollutants analysis has been performed twice at the 
site. The existing groundwater meets drinking water standards. Finally, 
the natural groundwater flow velocity at the site is slow (one foot per 
year) and, therefore, any possible contamination should not escape the prop­
erty boundaries for several years. 
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BOWSER-MORNER Testing Laboratories , Inc. 

TOLEDO DISTRICT 122 S. St. Clair St. 

Chemical Waste Management, Inc. 
3956 State Route 412 
Vickery, Ohio 43464 

Attention: Mr. Gary Br own 

Gentl emen: 

Foullded 1911 

P.O. Box 838 Toledo. Ohio 43696 

March 14, 1983 

RE: Hydro~!logic Investigil,t;ion ~\~\. 
Prel imin ary Data~~~ ry 
Northern Ohio ~ent Faci l i ty 
Vickery, Oh i o 
Laboratory Job No. 33767 

The following report consists of a series of appendices which contain 
accumulated data from the above referenced study of the site in Vickery, 
Ohio. The hydrogeologic study and site assessmen t was per formed in accor­
dance with the special terms and conditions set forth by the Hazardous 
Waste Fac ilities Approval Board in the Site Facility Permit issued December 
19, 1981. The data contained in this report is the resu lt of that study. 
This report is intended to be an addendum to a preliminary hydrog eolog ic 
analysis and site assessment which has been prepared for the site. The 
data contained in this report verifies the conclusions reached in the pre­
liminary site assessment report. 

It is planned to eventua lly assimilate this dat a into a final report 
wh ich will describe the hydrogeologic conditions at the site and which will 
assess the s ite as a hazardous waste disposal facility. At the present 
time additional work is being recommended in order to be able to finaliz e 
the site assessment portion of the project . 

If there are any questions or if we can be of further serv i ce, pl ease 
contact us . 

JRH : jl 
1c-Oonald McCombs 
1c-Ron Shawl 

420 Davis Ave. 

Route 8 West 

Respectfully submitted, 
BOWSER-MORN~, INC. 

}L . #~~-J/ All) >-.. 
~~. Richard Hoppenj~P.E. 
Chief Engine~r // 

5Jtl< f~~ 
Julie K. Kampa, Geologist 

Dayton, Ohio 45401 51 3/253-8805 P.O. Box 51 

P.O. Box 636 Maysville. Kentucky 41056 • 606/564-5508 



NOTE: 

For appendices not included herein, please refer to the preliminary 

report issued February 22, 1983, Report No. T-20032. 

At the time of final submittal, all the appendices will be included. 

BOWSER-MORNER 
Testing Laboratories, Inc. 
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01-110 LIQUID DISPOSAL, INC. 

CUSTOMER SAMPLE REPORT 

~~~----------~7~·1~7~--------~R~­
TOTAL AL or AC.~----------------

OS ______________ _ 

6~~------~~~L~-s~·s~---~'~'~~~~(---~'~" 
ASH'~-------------~---------

~:.____~~~~3'"'-l'---"--"'~rJ"--~---"''"""--· 
~( 'f ) ___ ---"".3----"'~""i:j\!--1 LQ -------"""'~ 
FLASH.~-----------------

DATE RECV'D: \o(-,.-1//Jo 

DATE RUN: to h :-f9o 

SpGr~--------------,---­

'TtMsY t.,, o. 0'-1 ~·a Js ,, 
. -
' -

REACTION/ POND 5 '-------------------~----'Z,.=-=--'---__ o_. __:"_'"'_:_::'--.-------'-----

OTHER TESTS:~-------------------'t-'\--"r-'-------''1"")=---------

RE~R~=-------------------------------

Form 202 

D--12 

ANALYST:--'VW:~J5~f>~) _______ _ 

BOWSER-MORNER 
Testing Laboratories, Inc. 



01-110 LIQUID DISPOSAL, INC. 
CUSTOMER SAMPLE REPORT 

NWI l-2-' DATE REC V' 0 :_--'0"'-'-""1--/ >-:::_'-/::L.I-(-"g-'-1 __ _ 

DATE RUN : __ ___c.Z:::_-_:<_;_:&:._-__::f:c.:_/ __ _ CUSTOMER: E""s --4- K««=•~ c.-~ S'pr1·'4j 
/\del~+ p () 

DISCHARGED TO: _______ __ SAMPLE CODE:c-c- ,- .... ,.ct "'I S'px 1 ""rj 

SAMPLE I DENT! FICA TI ON :C::."',\"'.5'-"u"'-r"'-'f ae-ccc<e'-".W.e_ac,te=-~------------,,---------
COLOR: ~, 1+ 1-'-0~"--'-'--J.,.__,{, S'o(:c{S 

1 
s±"'""v ~~ ,J~ 

T E s T R E s U L T s 
~~--------~'·~2~3 ________ ·~~?~ 
TOTAL AL or AC 

@ '/O mg/l 

OS 

/TS) cJ'I'i s mg/l 

~ g mg/l . o~) 
?- l)'g/l ~(F 

'---F:: . FLASH c ~.o((";. '0~\r:-:.\....~0. 

REACTION/POND 5: 

~L L ____ ~o~o~o~~~--=mg~/~1~ 
@_ ,),;) .. .._ mg/1 

~~·~------~1~1~<~~'---~m~g/~1~ 
~------~L~~$~0~-~p~mh~o~s/~c~m~2 

SpGr 

Total Fe: D· '" mg/1 

Cr• <. 0 ·-?~ mgll 

Ni: <:. ,::)_ o'3 mg}'l 

Cd: L_ .:::> _._.., .. Jc:..._"" mg/1 

Zn: .( D. 003 mg/1 

.TOC: rJA. mg/1 

OTHER TESTS: Sampling Temperature: 'f,o De Disso1.ved Oxygen:'3_0 mq/1 

RE~RKS: _________________________________________ _ 

Form 202 

D-13 

> 

ANALYST:' i3 ~ 
~-L---------------

BOWSER-MORNER 
Testing Laboratories, Inc. 
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TABLE 1-

lst Quarter 1982 

OlE'1ICAL WASTE l>WlAGEMENl' 

GROUNIW\TER ANALYSES 

Well No. 
Date Sanpled 

lN 2 3N 4N 5 
__ ___1.=.3-82_ --. _2-:-24-$_£_ ____ 2-24-81__ ____ 2-24=82~ ___ 3:=3 82 

J 'IDHl, rrg/1 < 0.010 < 0.010 
'IDH2, rrg/1 0.034 ~ 0.010 
'IDH3, rrg/1 0.050 < 0.010 
TOH4, mg/1 0.055 0.015 

;~~~:~· ,:;Jf·-~- - i~~~--tL.- 1~~~ v 
Nitrate N, mg(l 0.20 0.12 
Fluoride, rrg/1 2.0 1. 7 
Amronia N, mg/1 2.68 1.26 

I
T. Cyanide, rrg/1 < 0.25 < 0.25 

/
Iron, ug/1 400 910 
!·>anganese, ug/1 < 5 30 
Arsenic, ug/1 < 5 <.. 5 
Barium, ug/1 30 20 
Cadmium, ug/1 3 < 2 
Chranium, ug/1 ..( 5 < 5 
Lead, ug/1 .c. 5 L. 5 
Mercucy, ug/1 <... 0 .1 <. 0 .1 
Selenium, ug/1 6 10 
Silver, ug/1 50 .< 3 
T. Coliform, ..( 1 -< 1 

Col/100 rnl 
Endrin, ug/1 
Lindane, ug/1 
Methoxychlor, ug/1 
Toxaphene, ug/1 

.2,4-D, ug/1 
2,4,5-TP Silvex,ug/1 
TOC1, rrg/1 

j TOC2, rrg/1 
TOC3, rrg/1 

/

TOC4, ~/1 
. pH, UJUts 

pH, units 
pH, units 
pH, units 

<f Conductivity, urmos/an 
)nductivity, urmos/an 

Conductivity, urmos/an 

I Conductivity, urmos/an 
Phenol, rrg/1 

L. 0.2 
<. 0.2 

..(10 
-< 5 

L. 100 
.<10 

30.3 
30.3 
30.8 
30.2 
7.18 
7.18 
7.18 
7.20 

4980 
5100 
5070 
5150 
.<( 0.001 

·..:::. 0.2 
~ 0.2 
~ 10 
.L.5 

L..1oo 
L..lO 

30.4 
30.2 
30.5 
31.1 
7.25 
7.33 
7.38 
7.38 

2300 
2310 
2380 
2400 
-<. 0.001 

G--1 

0.054 
0.010 
0.042 
0.094 

390v 
1430 

0.70 
0.7 
0.28 

< 0.25 
220 

40 
<..5 

40 
< 2 
-<.5 
.c. 5 
-<. 0.1 
L. 5 
< 3 
<(.1 

L.. 0.2 
-<.. 0.2 

L.. 10 
L..5 

L..loo 
-< 10 

75.6 
75.3 
75.6 

.75.8 
7.12 
7.16 
7.18 
7.19 

2180 
2220 
2300 
2330 
-<. 0.001 

0.031 
0.045 
0.059 
0.016 

66.5 v 
--- --~--

1940 
0.12 
o:8 
0.86 

< 0.25 
1040 

160 
L.5 

70 
< 2 
L.5 
45 
-<.. 0.1 
45 
~3 
<:.1 

.c 0.2 
L. 0.2 
...( 10 
L. 5 

-L.lOO 
.(.10 

23.5 
23.8 
23.5 
23.9 
7.16 
7.21 
7.23 
7.25 

1820 
1850 
1900 
1960 

0.002 

0.048 
L. 0.010 

0.016 

0.1~ 
45.2 

1790 
0.05 
2.0 
0.91 

< 0.25 
3940 

50 
< 5 

30 
..(2 

<5 
.<5 
~ 0.1 
L. 5 

40 
..( 1 

-< 0.2 
<., 0.2 
< 10 
4 5 
L100 
L...10 

38.8 
39.3 
39.1 
39.0 
7.21 
7.27 
7.31 
7.31 

2030 
2100 
2140 
2180 
< 0.001 
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TABLE 1 (Cant 'd) 

lst Quarter' 1982 

CHEMICAL WASTE MANAGEMENI' 

GROl..JNIXlATER ANALYSES 

Well No. 6N 7 8 11 12 13 

Date Sampled 3-3-82 2-24-82 2-24-82 2-24-82 3-3-82 3-3-82 

'IDHl, rrg/1 0.081 0.015 0.010 0.031 0.016 0.068 

'TOO 2 ' rrg/1 0.210 0.010 0.010 0.023 0.048 0.051 

'IDH3, rrg/1 0.240 0.010 0.010 0.035 0.030 0.019 

'IDH4, rrg/1 0.130 0.010 0 0 011 / 0.019 0.061 0.~0 
Chloride, rrg/1 1610 35.9 / 34.6 

/ 697 v 926/ 765 
J v 

Sulfate, rrg/1 1760 1670 1730 1960 1840 18't0 ___ 

Nitrate N, rrg(l < 0.05 0.11 0.47 0.11 0.06 1.28 

Fluoride, rrg/1 1.2 1.2 1.5 1.3 0.64 1.8 

Armonia N, rrg/1 1.90 0.23 l. 76 l. 76 1.87 0.26 

T. Cyanide, rrg/1 < 0.25 ..::. 0.25 .c:: 0.25 .c o-: 25 ...::: 0.25 < 0.25 

Iron, ug/1 140 l70 2650 190 310 120 

Hanganese, ug/1 30 30 110 190 330 40 

Arsenic, ug/1 ..( 5 ..<(5 ~5 ~5 <5 <.5 

Barium, ug/1 30 30 30 60 30 40 

Cadmium, ug/1 10 ~2 ~2 ~2 9 6 

Chranium, ug/1 L. 5 -<(5 <:5 ..::: 5 .C:5 <:5 

Lead, ug/1 L: 5 .c:::s ..:::. 5 ..:::....s ..:::.s <s 

Mercury, ug/1 ..:::.. 0.1 .c._ 0.1 < 0.1 ..:::: 0.1 < 0.1 ..::: 0.1 

Selenium, ug/1 ..::.. 5 ...:::. 5 -< 5 ~ 5 5 < 5 

Silver, ug/1 so <. 3 L. 3 ..:: 3 ..<::3 <3 

T. Coliform, ..:::·1 -<:1 <.1 .Gl ..:::.1 
Col/100 ml 

Endrin, ug/1 4 0.2 .,( 0.2 ..(. 0.2 ..( 0.2 -c. 0.2 < 0.2 

Lindane, ug/1 <. 0.2 L. 0.2 <..o.2 .z 0.2 <.. 0.2 ..:::.. 0.2 

Methoxychlor, ug/1. <1o <:: 10 <lo L..lO .z 10 -< 10 

Toxaphene, ug/1 L..S L. 5 <s < 5 L-.5 L_ 5 

2,4-D, ug/1 < 100 ..C.lOO .C:..lOO L. 100 <..100 L_ 100 

2,4,5-TP Silvex,ug/1 L..lO <1o ,.(. 10 .L... 10 < 10 L._lO 

mc1 , rrg/1 28.8 24.6 50.4 24.2 57.3 20.4 

'IDC2' rrg/1 28.2 24.3 51.4 23.2 57.5 20.6 

'IDC 3 ' rrg/1 28.3 24.1 54.7 25.4 56.3 21.1 

'IDC4' rrg/1 28.7 24.9 52.5 25.2 56.0 21.2 

pH, units 7.18 7.25 7.12 7.34 7.20 7.43 

pH, units 7.18 7.32 7.18 7.35 7.21 7.40 

pH, units 7.19 7.33 7.20 7.35 7.20 7.39 

pH, units 7.18 7.35 7.20 7.37 7.19 7.40 

Conductivity,umhos/cm 4280 1700 1950 2800 3290 2900 

Conductivity, umhos/cm 4400 1720 1980 2900 3360 2950 

~onductivity, umhos/cm 4490 1780 1990 2960 3480 3010 

.onducti vi ty, umhos/ em 4600 1800 2010 3050 3500 3100 

Phenol, ng/1 ..::.. 0.001 ZO.OOl <.. 0. 004 ....::::. 0.001 <.. 0.001 ..:::. 0.001 

G-2 



Well NO. lN 
•' 

Gross Alpha < 9.9 
-.. . 

38,0 ± 10.0 Gross Beta 

? 
Radium 266 3.05 :!: 0.22 w 

Radium 228 1.86 ± 1.49 

TABLE 1 (Cont 'd) 

O!EMICAL WASTE MANAGEMENT 

Radiological Pararreters 

All in pCi/1 

6N 

< 7 .o 

+ 30.0 - 6.0 

1. 85 ± 0. 019 

NN 

NN - Analysis not needed 

12 13 

<: 5.0 < 5.0 

+ + 
20.0 - 5.0 19.0 - 5.0 

0.67 ± 0.09 1.15 ± 0.012 

NN NN 
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TABLE 21 . 

2nd Quarter 1982 

. Ol:EMICAL WASTE MANAGEMENl' 

GROlJNJ::WATER ANALYSES ~ 

Well No. lN 2 3N 4N 5 6N 
Date Sarrpled 5-12-82 5-5-82 5-5-82 5-5-82 5-12-82 5-12-82 

'IDHl, rrg/1 0.031 0.010 ~ 0.010 1.130 0.071 0.054 

'ICE 2 ' rrg/1 0.058 0.010 < 0.010 0.660 0.042 0.052 

'IOH 3 ' rrg/1 0.046 0.010 0.010 1.330 0.062 0.130 
WH4, rrg/1 0.086 0.010 0.'7' 0.830 0.064 0.072 
Chloride, rrg/1 2180 J 280 I 376 . 50.7/ 38.2 v l63Q,/ 

Sulfate, rrg/1 1810 1870 1510 2190 1770 . 1870--

Nitrate N, rrg(l 0.19 0.05 0.016 0.12 0.13 0.18 
Fluoride, rrg/1 1.9 2.2 1.0 l.l 1.7 1.4 
ArmDnia N, rrg/1 2.50 1.16 0.07 0.05 0.82 l. 70 

T. Cyanide, rrg/1 0.25 0.25 0.25 0.25 0.25 0.25 

Iron, ug/1 547 1030 68 91 2250 165 

!·\anganese, ug/1 44 23 18 . 36 54 so 
Arsenic, ug/1 ..( 5 <::: 5 <.s <s ..::::s <.s 
Barium, ug/1 10 4 18 14 26 35 
Cadmium, ug/1 <( 5 ...(5 L..S .:::: 5 .::::s ....( 5 
Chranium, ug/1 17 11 10 8 ....(5 17 

Lead, ug/1 20 ....( 5 ~ 5 .(, 5 8 5 

Mercury' ug/1 ....( 0.1 ...( 0.1 < 0.1 ....( 0.1 .:::: 0.1 < 0.1 
Selenium, ug/1 £:_5 6 ....( 5 7 ....( 5 <s 
Silver, ug/1 .:(5 ..(,.5 Ls .C:.s ..(s -c::::s 
T. Coliform, ..::::: 2.2 ..::::. 2.2 < 2.2 < 2.2 < 2.2 ..:::: 2.2 

Col/100 ml 
L.. 0.2 Endrin, ug/1 L.. 0.2 ..( 0.2' ..:::: 0.2 ·L. 0.2 <( 0.2 

Lindane, ug/1 <:. 0.2 < 0.2 ..::.. 0.2 <. 0.2 L.. 0.2 < 0.2 

Methoxychlor, ug/1 .Z1o -<. 10 <1o < 10 L.. 10 < 10 
'Ibxaphene, ug/1 ..::.. 5 L..S .c.. 5 < 5 ..:::: 5 < 5 
2,4-D, ug/1 L...100 <.100 .L. 100 <100 ...( 100 L... 100 
2,4,5-TP Silvex, ug/1 ..::::.. 10 L...lO L.. 10 L.... 10 L... 10 L.. 10 

'ICCl' rrg/1 28 31 72 22 42 30 

'ICC 2 ' rrg/1 28 31 70 21 41 30 

'ICC 3 ' rrg/1 29 30 70 23 41 30 

'ICC4' rrg/1 28 30 70 23 41 30 
fil, units 7.20 7.33 7.30 7.21 7.25 7.41 
pH, units 7.20 7.36 7.30 7.22 7.24 7.39 

fil, units 7.19 7.38 7.30 7.21 7.24 7.42 

fil, units 7.18 7.40 7.31 7.22 7.22 7.40 

Conductivity, umhos/an 5900 2500 2490 2060 2290 5100 

1nductivity, umhos/an 5920 2350 2400 2100 2300 5100 

Conductivity,umhos/cm 5700 2530 2510 2120 2250 4840 

Conductivity, umhos/cm 5800 2530 2520 2160 2290 4980 

Phenol, rrg/1 ..( 0.001 < 0.001 ....:::: 0.001 -< 0.001 <.0.001 -< 0.001 

G-4 



\~11 No. 
Date Sarrpled 

IDH1, rrg/1 
Trn2, rrg/1 
IDH3, rrg/1 
IDH4, rrg/1 
Chloride, rrg/1 
Sulfate, rrg/1 
Nitrate N, rrg(l 
Fluoride, rrg/1 
Amronia N, rrg/1 
T. Cyanide, rrg/1 
Iron, ug/1 
r-langanese, ug/1 
Arsenic, ug/1 
Barium, ug/1 
Cadmium, ug/1 
Chranium, ug/1 
Lead, ug/1 
Mercury, ug/1 
Selenium, ug/1 
Silver, ug/1 
T. ·coliform, 

Col/100 ml 
Endrin~ ug/1 
Lindane, ug/1 
Methoxychlor, ug/1 
Toxaphene, ug/1 
2,4-D, ug/1 
2,4,5-TP Silvex,ug/1 
IDC1, rrg/1 
IDC2, rrg/1 
IDC3, rrg/1 
IDC4, rrg/1 
pH, units 
pH, units 
pH, units 
pH, units 
Conductivity, umhos/an 
r~nductivity,umhos/an 

.nductivity, umhos/an 
Conductivity, umhos/an 
Phenol, rrg/1 

*Pararreter exceeds /0.' s 

7 

...... 

TABLE 2 (Cont.'d) 

2nd Quarter 1982 

GJE>1ICAL WASTE MANAGEMENI' 
-· -

8 11 
5-5-82 5-5-82 5-5-82 

12 13 3A 
5-12-82 5-12-82 5-5-82 

·----·----.-·--- -------~~---~~---

.c::_ 0. 010 .c:. 0.010 L. 0.010 0.111 0.012 . ..C: 0.010 
.c. 0.010 0.012 ..:::: 0.010 0.164 0.017 L. 0.010 
L.. 0.010 L. 0.010 <. 0.010 0.096 0.044 ..:::: 0.010 
L_ 0.010 0.011 .c. 0.010 0.182 0.072 0.012 

28.9 ,/ 31.7 v 584/ 549 ,/ 640 v 13.4 v 
1910 1600 2290 1950 1960 u-s--

0.18 0.14 0.10 0.15 0.14 0.17 
1.3 1.9 1.7 0.7 2.0 0.3 
0.09 0.73 1.91 0.86 0.04 0.08 

<: 0. 25 L. 0.25 ..c._ 0. 25 .c. 0.25 ..c:. 0.25 .:::: 0.25 
138 1240 252 237 202 63 

35 60 153 278 59 42 
<: 5 <( 5 .c::_ 5 L. 5 .C:.5 L 5 

19 23 32 47 53 28 
..::::: 5 ..(.5 ...::::5 L. 5 L...5 L...5 

3 6 12 11 7 L. 5 
14 ..( 5 ..( 5 .C::5 ~ 5 L...5 

.( 0.1 .( 0.1 .-<: 0.1 <: 0.1 ~ 0.1 < 0.1 
<. 5 < 5 ..C.5 ~5 .c:: 5 -< 5 
L...5 L. 5 .C::::.5 < 5 L.. 5 ~5 

5.1* .( 2.2 L.. 2.2 ...::::. 2.2 -~ 2.2 

< 0.2 L.. 0.2 .<:. 0.2 ..:::.. 0.2 ..(. 0.2 < 0.2 
< 0.2 .c:: 0.2 < 0.2 < 0.2 ..::: 0.2 < 0.2 

L... 10 .( 10 .c:: 10 ..:::.. 10 L. 10 ~10 
< 5 ..::. 5 .L.__ 5 < 5 -< 5 < 5 
...( 100 ....::. 100 L... 100 -<. 100 L.....100 ~ 100 
L...lO L.. 10 .L..lO .<... 10 "L.... 10 ..:::.. 10 

24 39 23 61 21 77 
24 40 . 25 61 21 . 78 
29 40 26 58 22 76 
25 44 26 57 22 76 
7.36 7.15 7.32 6.97 7.39 7.25 
7.38 7.15 7.32 6.95 7.39 7.25 
7.39 7.16 7.34 6.95 7.42 7.36 
7. 40 7.18 7.35 6.93 7.38 7.28 

2000 2050 3300 3500 3480 580 
2010 1990 3350 3450 3400 570 
2040 2060 3400 3460 . 3500 580 
1950 1900 3380 3400 3500 570 
< 0.001 < 0.001 -<. 0.001 < 0.001 <. 0.001 < 0.001 
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Well No. 

lN 

2 

3N 

4N 

5 

6N 

7 

8 

ll 

12 

13 

3A 

•, . 

TABLE 2 (Cont'd) 

CHEMICAL WASTE MANAQ<:MENT . 
Radiological Pararreters 

-
All in Id-/1 

Gross Alpha Gross Beta 

<5.2 16.8 ± 4_._fi 

<.7. 9 18.4 ± ll.J) 

<6.9 <.8 

<.5. 9 <. 7. 9 

<.12.1 10.7 ± 7.2 

<;ll.2 16.8 ± 7. 5 

<,9. 0 10.0 :!:: 6.9 

<9.3 10.5 ± 7.9 

<. 4. 7 15~7 ± u 
<10.3 9.8 ± 7.0 

<10. 3 15.7 ±.LA 

13.7 ± 5.1 33.6 ± 3.1 

NN - Analysis not needed 

G-6 

Radium 226 

2.34 ± 0.18 

1. 83 :!:: 0. 21 

+ 0.33 - Q_.JllJ 

0.26 ± Q_JIJ 

1.68 ± 0.09 

. + 
3.03 - iLJ.l 

1.02 ± 0.07 

1.94 ± 0.19 

NN 

0.05 ± 0.01 

1.17 ± 0.22 

0.92 ± 0.10 



'' 

TABLE 3. 

3rd ~ 1982 

OJEMICAL WASTE MANAGEMENT 
·- . . 

GROUNIW\TER ANALYSES 

Well NO. lN 2 3N 4N 5 6N 

Date Sanpled 8-12-82 8-12-82 8-12-:-82 8-12-82 8-10-82 8-10-82 

TOH!, rrg/1 0.057 0.010 0.022 0.095 < 0.010 0.509 

TOH2, rrg/1 0.051 0.010 0.026 0.059 < 0.010 0.178 

TOH3, rrg/1 0.021 0.017 0.023 0.099 < 0.010 0.159 

'IOH4, rrg/1 O.Oll 0.010 0. 019. 0.08y 0.022 0.261 

Olioride, rrg/1 1390 / 279/ 336 v 31.5 17.7 / 1420fr 

Sulfate, rrg/1 1520 1660 Boo I750 162o----~·-l'b7~ 

Nitrate N, rrg/1 0.14 < 0.05 0.09 0.95 0.10 <.. 0.05 

Fluoride, rrg/1 1.4 1.6 0.7 0.8 1.3 1.0 

Amronia N, rrg/1 2.73 1.21 2.31 

T. Cyanide, rrg/1 < 0.25 < 0.25 < 0.25 <. 0.25 < 0.25 < 0.25 

Iron, ug/1 891 1610 52 40 4070 631 

l·langanese, ug/1 ll6 32 110 21 122 130 

Arsenic, ug/1 < 5 7 <:: 5 <::5 6 <:: 5 

Barium, ug/1 38 7 51 8 33 56 

Cadmium; ug/1 <5 <5 <5 <. 5 <5 <5 

Chranium, ug/1 1 L.5 28 1 1 9 

Lead, ·ugjl < 5 <5 < 5 < 5 < 5 <5 

Mercury' ug/1 < 0.5 < 0.1 <:: 0.1 .c 0.1 -< 0.5 -< 0.5 

Selenium, ug/1 < 5 <5 <5 .< 5 < 5 <5 

Silver, ug/1 <5 <5 < 5 -<..5 < 5 < 5 

T. Coliform, < 2.2 2.2* < 2.2 < 2.2 < 2.2 < 2.2 

Col/100 ml 
Endrin, ug/1 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 

Lindane, ug/1 < 0 .. 2 < 0.2 < 0.2 .<. 0.2 < 0.2 < 0.2 

Methoxychlor, ug/1 ..( 10 <10 <10 < 10 ./!. 10 < 10 

Toxaphene_, ug/1 < 5 < 5 < 5 < 5 < 5 .<' 5 

2,4-D, ug/1 <100 <100 <100 <100 < 100 < 100 

2,4,5-TP Silvex, ug/1 <10 <10 <.. 10 <. 10 <.. 10 <. 10 

'I\X:l' rrg/1 1.5 34 81 22 3.3 4.8 

'I\X:2, rrg/1 1.8 34 81 23 3.0 5.5 

'I\X:3, rrg/1 1.7 34 80 23 3.3 5.0 

'I\X:4, rrg/1 1.9 34 80 23 5.0 4.6 

pH, units 7.12 7.21 6.96 7.37 7.18 7.15 

pH, units 7.15 7.31 7.00 7.38 7.17 7.16 

pH, units 7.20 7.37 6.96 7.40 7.15 7.14 

pH, units 7.20 7.36 7.00 7.38 7.16 7.15 

Conductivity, umhos/cm 5000 2620 2790 2180 2060 5050 

)nductivity, umhos/cm 5180 2580 2600 2170 2100 5200 

,_,onductivity, umhos/cm 5180 2590 2610 2180 2180 525_0 

Conductivity, umhos/cm 5200 2600 2600 2190 2190 5300 

Phenol, rrg/1 <.0.001 < 0.001 < 0.001 < 0.001 <. 0.001 < 0.001 

Depth to Water, m . 4.2 4.2 4.1 

*Pararreter exceeds M:::L' s 

NOI'E: Amronia nitrogen tests not run by lab in error for wells 2, 3N, 4N, 7 & 8 
G-7 



Well No. 
Date Sarrpled 

1DHL rrg/1 
'IUJ2' rrg/1 
1DH3, rrg/1 
TOH4, rrg/1 
Olloride, rrg/1 
SUlfate, rrg/1 
Nitrate N, rrg/1 
Fluoride, rrg/1 
Armonia N, rrg/1 
T. Cyanide, rrg/1 
Iron, ug/1 
1-:ansanese, ug/1 
Arsenic, ug/1 
Barium, ug/1 
Cadmium, ug/1 
01ranium, ug/1 
Lead, ug/1 
Foercury, ug/1 
Selenium, ug/1 
Silver, ug/1 
T. Coliform, 

Col/100 ml 
Endrin, ug/1 
Lindane, ug/1 
Methoxychl=' ug/1 
Toxaphene, ug/1 
2,4-D, ug/1 
2,4,5-TP Silvex,ug/1 
TIX\, rrg/1 
'I\X2' rrg/1 
'TIX3' rrg/1 
'I\X 4 ' rrg/1 
pH, units 
pH, units 
pH, units 
pH, units 
Conductivity, umhos/an 
C Jucti vi ty, urnhos/ an 
Conductivity, urnhos/an 
Conductivity, urnhos/ an 
Phenol, rrg/1 

TABLE 3 (Cont.'d) 

3rd Quarter 1982 

OIENICAL WASTE .MANAGEMENI' 

GRJlJN[WITER ANALYSES 

7 
8-10-82 

8 11 
8-10-82_~ _ __-:8-10-_-8._..2'-----

12 
8-10-82 

0.660** 
0.640 
0.540 
0.630 

0.029 0.027 0.044 
0.020 0.024 0.019 
0.021 0.027 < 0.010 
0.032 0.028 0.012 

128 ./ 
1600 
~ 0.05 

1.3 

.::.. 0.25 
91 
14 

~ 5 
10 

..::: 5 
8 

c:s 
.::.. 0.1 
< 5 
<. 5 
< 2.2 

..::: 0.2 
< 0.2 

..::. 10 
..::: 5 
<.100 
..:_ 10 

30 
30 
30 
31 
7.14 
7.09 
7.07 
7.07 

2310 
2310 
2320 
2300 
..c. 0.001 

4.7 

30 t/ 549 t/ 452 / is7o -~--Ts~-------1830 _____ _ 
c: 0.05 <. 0.05 0.09 

'1.4 1.2 0.4 

< 0.25 
1630 

90 
< 5 

50 
<- 5 
..::: 5 

5 
< 0.1 

5 
5 

< 2.2 

<. 0.2 
..::. 0.2 
<. 10 
L.. 5 

L. 100 
<. 10 

42 
42 
42 
42 
7.07 
7.01 
7.04 
7.06 

2020 
2070 
2090 
2090 
< 0.001 

< 0.25 
400 
173 

< 5 
30 

<. 5 
<.s 

5 
<. 0.1 
< 5 
<.5 
<. 2.2 

< 0.2 
< 0.2 

..c:: 10-
< 5 

..:::.. 100 
<. 10 

30 
30 
30 
30 
7.39 
7.43 
7.42 
7.41 

3390 
3390 
3400 
3410 
<. 0.001 

4.6 

1.29 
< 0.25 

635 
420 

<..s 
22 

.( 5 
6 

..c::s 
<- 0.5 
< 5 

...:::.. 5 
<. 2.2 

< 0.2 
<. 0.2 
< 10 
< 5 

..::. 100 
...::. 10 

11 
11 
11 
10 

6.92 
6.92 
6.91 
6.92 

3380 
3440 
3500 
3500 
< 0.001 

4.1 

•Readings taken follo.ving well disinfection with chlorine 

G-8 

13 
8-10-82 

.0. 039 
0.022 
0.033 
0.018 

_542_ 
1760 

0.14 
1.3 
0.52 

< 0.25 
113 

40 
< 5 

7 
..,;:: 5 
< 5 
<s 
< 0.5 
<s 
<. 5 
<. 2.2 

< 0.2 
<., 0.2 
< _10 
< 5 
< 100 
.:::..._· 10 

2.4 
2.5 
2.3 
2.2 
7.22 
7.23 
7.23 
7.21 

3350 
3450 
3490 
3500 
< 0.001 

5.5 



\\ell No. 

lN 

2 

3N 

4N 

5 

6N 

7 

8 

ll 

l2 

l3 

... 
TABLE 3 .(Cont'd) 

CREMICAL WASTE MANAGEMENT 

Radiolc:x:rical Pardl:reters 

All in p::i/1 

Gross Alpha Gross Beta 

11.7 ± 11.7 28.1 ± 13.2 

<8.2 9.5 ± 7.6 

<6.2 --<8.8 

<. 7. 9 <9.0 

<5.8 7.8:!: 7.4 

<.7. 7 15.5 ± 10.8 

<8.2 12.3 ± 7.7 

<.. 7.6 12.6 ± 7.7 

<8.5 <. 9.1 

<6.4 8.6 ± 7.5 

<.6. 7 14 .l ± ..:z..JL 

G-9 

Radium 226 

3.15 ± 0.19 

l. 77 ± 0.11 

0.68 :!: 0.05 

0.40 :!: 0.05 

l. 60 :!: 0 . 12 

2.01:!: 0.8 

1.36 ± 0.10 

l.ll ± 0.06 

1.43 ± 0.07 

0.44 ± 0.05 

1.55 ± 0.07 
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Lab No. 
Well No. 

TABLE 4 ·~· 

. 4th Quarter 1982 

. CHEMICAL WASTJ: MANAGEMENT 
GROUNDWATER ANALYSES 

2806-82 
2 

11/3/82 

2808-82 
4N 

11/3/82 

2809-82 
7 

11/3/82 Date Sampled 
Time Sampled 09:30 

2807-82 
3N 

11/3/82 
09:45 

---1-0: ()() _______ - 10;45 ___ _ 

TOH1 , mg/1 
TOH

2
, mg/1 

TOH 3
, mg/1 

TOH4 , mg/1 
Chloride, mg/1 
Sulfate, mg/1 
Nitrate N, mg/1 
Fluoride, mg/1 
Ammonia N, mg/1 
T. Cyanide, mg/1 
Iron, ug/1 
Manganese, ug/1 
Arsenic, ug/1 
Barium, ug/1 
Cadmium, ug/1 
Chromium, ug/1 
Lead, ug/1 
Mercury, ug/1 
Selenium, ug/1 
Silver, ug/1 
T. Coliform 

Bacteria, ff/100 ml 
Endrin, ug/1 
Lindane, ug/1 
Methoxychlor, ug/1 _ 
Toxaphene, ug/1 
2,4-D, ug/1 
2,4,5-TP Silvex, ug/1 
Toc

1
, mg/1 

TOC
2

, mg/1 
Toc3

, mg/1 
TOC

4
, mg/1 

fil, units 
fil, units 
fil, units 

0.029 
0.028 
0.025 
0.027 

270 / 
- 1960 

<-D.05 
1.56 
1.13 
0.03 

284 
12 

< 4 
22 

4 
<10 
<10 
< 0.2 
< 3 
<10 
>16* 

< 0.04 
< 0.04 
< 0.2 
< 1.0 
< 0.8 
< 0.2 
54 
53 
53 
53 
/.34: 
7.58 
7.58 
7.54 fil, units 

Conductivity, 
Conductivity, 
Conductivity, 
Conductivity, 
Phenol, rrg/1 
D2pth,m 

umhos/an 2800 
umhos/an 2800 
umhos/an 2800 
umhos/an 2800 

-<0. 001 

0.022 0.007 
0.020 0.006 
0.024 0.006 
0.022 0.008 

_490 L_ ____ ~._56_!1' 
1760 1900 

0.44 < 0.05 
0.79 0.84 
0.28 0.89 
0.02 0.02 

< 10 470 
16 190 

< 4 < 4 
56 12 
4 4 

<10 <10 
<10 <10 
<0.2 <0.2 
< _3 < 3 
.,-JO <10 
16* 9.2* 

< 0.04 
< 0.04 
< 0. 2 
< 1.0 
< 0.4 
< 0.4 
107 
108 
111 
107 

. --- - . 
7.00 
7.08 
7.02 
7.08 

3300 
3300 
3320 
3310 

<0.001 

4.0 

< 0.04 
< 0.04 
< 0.2 
< 1.-o. 
< 1.0 
< 0.4 

40 
39 
39 
39 
7.32 
7.40 
7.32 
7.32 

2150 
2160 
2180 
2180 

-<0.011 

4.6 

0.058 
0.061 
0.059 
0.061 

-· ... :?_:;_ . - v . 
1900 

< 0.05 
1.19 
0.59 
0.03 

<10 
92 

< 4 
21 

< 0.5 
12 

<10 
< 0.2 
< 3 
<10 
> 16* 

< 0.04 
< 0.04 
< 0.2 
< 1.0 
< 0.8 
< 0.3 

45 
45 
45 
45 

2150 
2160 
2180 
2180 

7.32 
7.40 
7.32 
7.32 

<.0. 001 

4.9 

Note: D2pth not rreasurable in '-'=lls with flooded above: grade purrp suction 
(2, 5 & 8) . 

G-10 
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Lab No. 
Well No. 
Date Sampled 
Time Sampled 

TOH
1

, mg/1 
TOH

2
, mg/1 

TOH 3 , mg/1 
TOH 4 , mg/1 
Chloride, mg/1 
Sulfate, mg/1 
Nitrate N, mg/1 
Fluoride, mg/1 
Ammonia N, mg/1 
T. Cyanide, mg/1 
Iron, ug/1 
Manganese, ug/1 
Arsenic, ug/1 
Barium, ug/1 
Cadmium, ug/1 
Chromium, ug/1 
Lead, ug/1 
Mercury, ug/1 
Selenium, ug/1 
Silver, ug/1 
T. Coliform 

Bacteria, 11/100 ml 
Endrin, ug/1 
Lindane, ug/1 
Methoxychlor, ug/1 
Toxaphene, ug/1 
2,4-D, ug/1 
2,4,5-TP Silvex, ug/1 
TOC

1
, mg/1 

TOC
2

, mg/1 
TOC

3
, mg/1 

TOC
4

, mg/1 

J:il, units 
Iii' uni t:S 
J:il, units 
J:il, units 
Conductivity, umhos/an 
Conductivity, umhos/an 
Conductivity, umhos/an 
Conductivity, umhos/an 
Phenol, rrg/1 
Depth, rn 

. TABLE 4; (Cont 'd) 

4th Quarter 1982 

CHEMICAL WASTE fv'IANAGEMENT 
GROUNDWATER ANALYSES 

2810-82 
8 

11/3/82 
10:30 

0.060 
0.064 
0.062 
0.061 

30 ./ 
1840 

<o.o5 
1.42 
0.79 
0.01 

230 
32 
<4 
20 
<4 
16 

<10 
. <0.2 

<3 
<10 
<2.2 

<0.04 
<0.04 
<:0,2 
<1.0 
<0.4 
<0.2 
61 
61 
62 

-62 
7.21. 
7.27 
7.27 
7.25 

2200 
2200 
2200 
2200 
...( 0.001 

2811-82 
11 

11/3/82 
10:45 

0.013 
0.008 
0.010 
0.011 

540 ./ 
2400 

<o.o5 
1.18 
1. 61 
0. 01 

<10 
100 
<4 
40 

4 
<10 
<10 

0.4 
<3 

<.10 
<l:. 2 

<0.04 
<0.04 
<0.2 
<1.0 

. <0.4 
<0.2 
41 
42 
43 
42 

7.43 
7.38 
7.34 
7.34 

3500 
3500 
3520 
3510 
<. 0.001 

. 5.0 

G-11 

2908-82 
5 

11/10/82 
09:30 

0.021 
0.020 
0.022 
0.020 

51 .,/ 
2100 

0.20 
1.31 
0.67 

<o.o1 
2880 

44 
<4 

8 
0.5 

<10 
<5 

0.3 
<3 

<10 
<2.2 

<0.04 
<0.04 
<0.2 
<1.0 
<0.4 
·<0.2 

4.9 
5.6 
5.4 
5.4 
7.19 
7.20 
7.20 
7.20 

2500 
2510 
2500 
2500 
...: 0.001 

2909-82 
6N 

11/10/82 
09:30 

15.50 ,/~ 
1900 

0.22 
0.96 
1.62 
0.07 

<10 
24 
<4 
21 
<0.5 

<10 
<10 

<0.2 
<3 

<10 
5.1* 

<0.04 
<0.04 
<0.2 
<1.0 
<0.4 
<0.8 

5.8 
5.8 
5.8 
4.8 

"7 :15 
7.12 
7.14 
7.15 

6000 
5950 
5950 
5950 
< 0.001 

3.9 
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Lab No. 
Well No. 
Date Sampled 
Time Sampled 

TOH 1 , mg/1 
TOH 2

, mg/1 
TOH

3
, mg/1 

TOH , mg/1 
Chlo~ide, mg/1 
Sulfate, mg/1 
Nitrate N 1 mg/1 
Fluoride, mg/1 
Ammonia N, mg/1 
T. Cyanide, mg/1 
Iron, ug/1 
Manganese, ug/1 
Arsenic, ug/1 
Barium, ug/1 
Cadmium, ug/1 
Chromium, ug/1 
Lead, ug/1 
Mercury, ug/1 
Selenium, ug/1 
Silver, ug/1 
T. Coliform 

Bacteria, #/100 ml 
Endrin, ug/1 
Lindane, ug/1 
Methoxychlor, ug/1 _ 
Toxaphene, ug/1 
2,4-D, ug/1 
2,4,5-TP Silvex, ug/1 
Toc

1
, mg/1 

TOC
2

, mg/1 
Toc

3
, mg/1 

TOC
4

, mg/1 
pH, units 
pH, units 
Ff!, units 
Ffl, units 
Conductivity, umhos/an 
Conductivity, uru>os/an 
Conductivity, umhos/an 
Conductivity, umhos/an 
Phenol, mg/1 

TABLE 4 (Cant 'd) 

4th Quarter 1982 

•, 

CHEMICAL WASTE MANAGEMENT 
GROUNDWATER ANALYSES 

2910-82 

~-

0.028 
0.027 
0.029 
0.027 

590 [/ 
1900 

0.22 
0.45 
0.99 

<0.01 
260 
430 

<4 
26 

'<0.5 
<10 
<10 
<0.2 
<3 

<10 
>16* 

<0.04 
<0.04 
<0.2 

<<1.0 
<0.4 
<0.2 

8.3 
·. 8.4 

8.3 
9.5 
6.97 
6.95 
6.98 
6.98 

4300 
4300 
4300 
4300 

<0.001 

540 v 
1760 

1.69 
1 .28 
0.16 
0.01 

180 
40 
<4 
21 
0.7 

<10 
<10 
<0.2 
<3 

<10 
<2.2 

<0.04 
<0.04 
<0.2 
<1.0 
<0.4 
<0.2 

9.2 
9.2 
9.5 
9.5 
7.32 
7.31 
7.31 
7.31 

3800 
3800 
3800 
3800 

<.0. 001 

G-13 
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TABLE 5· 

Sumnary of Values of Drinking Water 

Pararreters which Exceed Appendix III 

Maximum Levels (1982) 

Sarrpling 

Pararreter Standard Period V>ell No. Concentration 

Total Colifonn l Col./100 ml 2nd Qtr.* 7 5.1 Col./100 ml 

3rd Qtr.* 2 2.2 

4.th Qtr.* 2 > 16 

4th Qtr. 3 16 

4th Qtr. 4 9.2 

4th Qtr. 6N 5.1 

4th Qtr. 7 > 16 

4th Qtr. 12 > 16 

NOI'E: During these three quarters, the laboratory used had a 

detection limit of 2.2 Col./100 ml. V>ells showing =ncen­

trations higher than the detection limit are reported here. 

G-14 
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APPENDIX H 



OHIO LIQUID DISPOSAL, INC. 

C U S T 0 M E R S A M P L E R E P 0 R T 

NWI -------------------- DATE RECV' D: __ _,l-'-l-_l_3-'-'~'-'·,)-.'--------

CUSTOMER: -""Oc::Lc:;:D__o_Po00nc:d~#,__,'-'')'------------ DA TE RUN : ___ __,llc._-_:'-:If.:c-"'~"""-----

SAMPLE CODE:----------------- D I SCHARGED TO : __ ~c_l o:.:""-=J_,7 ___ _ 

SAMPLE IDENTIFICATION: ~,~ ±r"d-C. f"""f 
COLOR: ----------------------------------

T E s T RESULTS 

PH ire e" G mg/1 

' 'ifi~ @ mg/l 
~-AL o~: d.f)o megt._l ic\0 

,<;~' ~ '?u m /1 d4 5'7Go mg/1 
~ 2 

OS 8 :J d. 000 ).llllhos/cm 

~-

ITS il cGC mg/1 @ \,OCD 

AsH' ·7 7 3-c• mg/1 Total Fe: ! I 8C-> mg/l 

c 
(Coo. '(.C\e-C mg/1 Cr: .23 1 m 
'-----' 
ro&G{ F -3 J 3 mg/1 Ni: 13 m l 
~ 

FLASH cd, I.D4 mgt._l 

REACTION/POND 5: Zn: :no m l 

TOC: J3];;! m 1 

OTHER TESTS: 

REAARKS: _________________________________ ___ 

Fonn 202 

H-1 

ANAL YST:_C_,_f.._,_ ___________ ___ 

BOWSER-MORNER 
Testing Laboratories, Inc. 



OHIO LIQUID DISPOSAL, INC. 

CUSTOMER SAMPLE REPORT 

NW# ~~~~~-'-~~~~~~~~~~~~-

CUSTOMER: OLD Pond # 
17 

SAMPLE CODE:~~~~~~~~~~~~~~~-

DATE REC V ' 0: ~~lc_:i_-=-Z)'C_:.!~e.!'-"---~~­

DA TE RUN'~~~--'-'\'---:::_'-t_c:-_,S_,J-:::_~~~ 

DISCHARGED TO:~~~'-'' =a,_· __:_1..__( ~~­

SAMPLE IDENTIFICATION: G•-«~ <:, ph k fv-....._,b F f 
COLOR: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---

TEST RESULTS 

~ 0.10 

3 AL or~J~~..::d-:__:':>_oc-_·~~-"'me=oqu/_ol~~­
~~~~~~~_L~CO~~~~m~/~1~~-

OS~~~~~~~--~~~~~~~--

~L~~~~~5~7~~~--'-m_,g~/--'-l~~­

~~~~~~~/2~0~CD~~~-mg~/-l~~-

~~· ____ c~17~q~oo~· __ m_g_/_l_~ 
~co o 1 e,'" o~" ).1Illhos/cm

2 
c:>·-~~~~~=T-"'oVV~~~~~~-

~--------~~·__:_/~0_,5~-----------
Total Fe: '0 J ?o mg/1 

Cr: lBO m l 

Ni: I 'l o mg/1 

mg/1 

REACTION/POND 5:~~~~~~~~~~~~~~~~~Z-"'n~: ~~---'-/ :,=(,o=--~-"m=.o.l~~-
TOC: 9q (',;:1- m l 

OTHER TESTS:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--

REMRKS:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Form 202 

H-2 

ANALYST: C&~-------------------

BOWSER-MORNER 
Testing Laboratories, Inc. 



01-110 LIQUID DISPOSAL, INC. 
C U S T 0 M E R S A M P L E R E P 0 R T 

NWI -------------------------------------- DATE R E CV' o: ____ :.__\ 1-_:l.::c>:...-_:~"'· L::..__ 

., 

CUSTOMER: __ _:cO.=Lc:.D_:Pc:co:.cn.=d_l..___,\-'\ ------------------- OA TE RUN: ______ _,lc_l-_.:c2.:..'-i:_-_,gc..:J-.=------

SAMPLE CODE: ------------------------------- 0 I SCHARGEO TO: ----'0)'-'1 ':_-~c::_::d_:J_2. ____ _ 

SAMPLE IDENTIFICATION: b•,\, c~pJ-... bB u&£ "'-"-<-" ~~ ..\...elv. LJ~ 

COLOR: ---------------------------------------------------------------

T E s T RESULTS 

~L /C,? mg/1 

® [o 300 mg/1 

(PH o. J.S 

~ AL or €'·~· ____ \c.:!,~6-"C)'-----"m"'e"-g/'-'1"----
~ 77 .Lf 00 mg/1 

@) iSS: ooo ,umhos/cm 2 
~· \='c.\tLc.J 37J-

QS ~;v' .~-(·_5.,\o._._.j : --~-'-""-~'-'' d-.:._ _____ _ 

m /1 

rTSJ I J.O l· U:.• m /1 ~~--------~~. -----~~----- c§2 (' 0 8:> 

§.. L/ S 'i S'i:• mg/1 Total Fe: 2:>f\ 00 mg/1 

Cr: /~o 1 m 
~ 

~~· ________ __:J~~~(-•C_•c~·----~m2gL/1~----
~(F l£ .. 4 mg/1 Ni: \00 m 1 

FLASH. ____________________________ __ Cd: 3, 0[; m 1 

Zn: I :Lito m 1 

TOC' t\3 \'l m 1 

RE~RKS: ____________________________________________________________ ___ 

Form 202 

H-3 

ANALYST: ('• 
~~-----------------

BOWSER-MORNER 
Testing Laboratories, Inc. 



Of-liO LIQUID DISPOSAL, INC. 

CUSTOMER SAMPLE REPORT 

NWI -------------------------------------- DATE R EC V ' D: -----'-'11_-_23_-_,g'-')..:__ __ _ 

CUSTOMER: --~0-c'L-:cD_.Pc.:;o:cnc;:d_.,_# __.(_2-__________________ _ DATE RUN : --------"11_-:_l.J._-_.i'c:cJ--=------

T E s T RESULTS 

'-~NOl I D( mg/1 

® 77oo mg/1 

m /1 @ (,~leo mg/1 

~- 16C' occ, p.mhos/cm 
2 

crs-L_~- m /1 ~~ -070 

~~--------~'~~-~~CD~------=m~/~1~--~ Total Fe: l))_ 7c mg/1 

Cr: I L·O 1 m rCoD I'( OOC• mg/1 , __ /--~~~~~~~--~-------"'-=--~~~ 

~ij(F mg/1 Ni: 75 m 1 

- FLASH, ________________________ ~ Cd, c~- 13 mgil 

" Zn: /010 m 1 REACTION/POND 5: ______________________ =~--'-'------'=L'------

Toe, G&70 m 1 

OTHER TESTS '-------------------------"-r ""'l"f"c"-''--t'---~-:---"G'-'o"-t"-"'o---:--'d-j--'/~L~-~ 
NcV 'g-2. 

Form 202 

H-4 

ANALYST:--""='----------------

BOWSER-MORNER 
Testing Laboratories, Inc. 



MEMORANDUM 

Hydrogeologic Invest1gaiion Preliminary Results 
Northern Ohio Treatment Faci lity- Vickery, Ohio 

G.R.O.W.S. 
1513 Bordentown Road 

Morrisville, Pennsylvania 19067 

Attention: Mr. Gary Brown 

O~lE------

Laboratory Job No. 33767 

March 7, 1983 

TIAL 

BowsER-MoRNER 
Su~Vt.g ..£abo'ttl.i:AJ'Iiu, !lna. 



BOWSER-MORNER Testing Laboratories, Inc. 
Fotmde'd 1911 

TOLEDO DISTR ICT 122 S. St. Clair St. P.O . Box 838 Toledo, Ohio 43696 419 I 255-8200 

M E M 0 R A N 0 U M 

TO : Gary Brown ·~c 

OAT i) t'~l 
,,E-----------~~~~h~,>~~ 

Hydrogeologic Investigation Preliminary Results .h I'Jl ~ , 

FROM : J . Richard Hoppenjans 

REF: 
Northern Ohio Treatment Faci 1 ity ~lht ~~~/ .... 
Laboratory Job No. 33767 CO J N ~ 

-------------------------~~: DATE: March 7, 1983 ~~/ 

A hydrogeologic investigation and a statistical analysis of accumulat ed 
groundwater quality data has been performed for the Northern Ohio Treament 
Facility. The hydrogeologic investigation was based upon a comprehensive 
soil boring and rock coring program, integrated with data available in 
published and unpublished literature . Extensive water quality data was 
available for on-site wells which dates back to as ear ly as 1972. In addi­
tion to the data available from the Ohio Northern Treatment Facility, 
background water qualtiy data was obtained from the OONR, the Turnp i ke 
Commission, and other published reports . The available water quality data 
was evaluated utilizing both the Student "T" Test procedure specified by 
RCRA and by statistical regression analysis. 

Site Facilities 

The location of the Ohio Northern Treatment Facili ty is shown on Figure 1. 
The groundwater flows to the north/northwest and eventually empties into 
Sandusky Bay. As can be seen in Figure 1, there are no significant popula­
tion centers between the site and Sandusky Bay. The location of Poorman 1 s 
Spring and the Ohio Turnpike service plaza is also shown. These areas will 
be discussed later . 

As part of the study, a Facilities Location Plan was developed and a 
summary of the fac il ity history was created. Much of this information was 
obtained verbally from on-site personnel. The Facilities Location Plan 
(Sheet 1) is attached to this Memo, and Table 1 provides the summary of the 
facility history . This information provides locations and approximate 
dates when various facilities were begun and closed at the site . Note that 
landfarming and sludge landfilling are disposal methods used at the site. 
Surface water runoff is controlled at the site by a series of di kes, 
ditches, and a sluice gate on Charles E. Meyer ditch. Because of the 
extremely flat grade , however , surface runoff oftentimes ponds on t he site 
at various locations . As will be seen later, it is possible that runoff 
from the landfilling and the sludge farming area may have allowed waste 
constituents to migrate to monitoring well locations. Also shown on the 
Facilities Location Plan is the location of all of t he current soi l 
borings , the injection wells, and exis ting groundwater monitoring wells. 

CORPORATE ADDRESS 

KENTUCKY DISTR ICT 

420 Davis Ave. P.O. Box 51 Dayton, Ohio 45401 

Route 8 West P.O. Box 636 Maysville, Kentucky 41056 

513/ 253-8805 

606/ 564-5508 



SANDUSKY r----
1----- -~ NORWALK 

NOTE: 
SCALE: I" • 3125' TAKEN FROM USGS CLYDE, VICKERY, 

FREMONT EAST AND WIGHTMANS 
GROVE QUADRANGLES. 

SITE LOCATION MAP 

!.' 
1. 
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TABLE 1 

SUMMARY OF FACILITY HISTORY 

DATE TAKEN 
DATE OF DATE PUT IN OUT OF DATE OF 

FACILITY CONSTRUCTION OPERATION OPERATION CLOSURE CURRENT STATUS 

Pond 1 1961 1961 1979 1979 Closed 

Pond 2 1962 1962 1979 1979 Closed 

Pond 3 1962 1962 1980 1980 Closed 

Pond 4 1963 1963 1982 ** 25% Closed 

Pond 5 1968 1968 Active 

Pond 6 1966 1966 * 1980 1980 Closed 

Pond 7 1968 1968 Active 

Pond 8 1968 1968 Combined with 

Pond 9 1969 1969 1981 ** 75% Closed 

Pond 10 1971 1971 1982 1982 Closed 

Pond 11 1973 1973 Active 

Pond 12 1973 1973 Active 

Injection Well l *** 3/72 1976 1979 1980 Closed 

Injection Well lA 9/79 1980 Active, 

Injection Well 2 6/76 1977 Active 

Injection Well 3 7/76 1977 Active 

Injection Well 4 7/76 1977 Active 

Injection Well 5 1981 1982 Active 

Injection Hell 6 11/81 1982 Active 

Oil Recovery 1977 1977 Active 

Sludge Fam 1978 1978 1978 1978 Closed 

* Pond 6 was split into Pond 6 East and Pond 6 West in 1976. 

** Pond 4 and Pond 9 are scheduled to be closed in the spring of 1983. 

However, Chemical Waste Management plans to ask for a two-year extension 

on the closing period for Pond 4. 

*** Drillers logs for the injection wells are contained in Appendix B. 
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Site Geology and Soil Profile 

Bedrock at the site was found to be composed of the Tymochtee dolomite 
and is located from 40 to 50 feet below the existing surface elevation. 
The current investigation included a detailed examination of rock cores to 
a total maximum depth of about 130 feet. The rock profile was not investi­
gated below this depth, except by examination of the well records available 
from the injection wells. The Tymochtee found here is a mixture of shale, 
dolomite, gypsum, and anhydrite. 

The overlying soil deposits at the site are of glacial origin and two 
general types of deposits are found at the site. The deposits have 
measured laboratory permeabilities in the range of 10-8 to lo-9 cm./sec. 
The upper portion of the soil profile is a clayey lacustrine deposit 
approximately 10 to 20 feet thick. The remaining portion of the soil pro­
file, approximately 30 feet in thickness, is glacial till. While both of 
these deposits are virtually impermeable, the uppper lacustrine deposit is 
horizontally layered with some fine sand and silt partings. One horizontal 
permeability test in this material was attempted which indicated a per­
meability of approximately 10-? cm./sec., approximately ten times or more 
the vertical permeability. The implication in this information is that 
horizontal flow of fluids in the soil profile will be more prevalent than 
vertical flow. 

No aquifers or significant pockets of free water were found in the soil 
profile. In addition, no natural connections exist between the existing 
surface and the bedrock aquifer. Cation exchange testing was performed on 
selected soil samples which show high CEC values, approximately 25 or more, 
and pHs generally above 7.8. The natural soil conditions, therefore, are 
suited to the attenuation of heavy metals. This, coupled with the 
naturally impermeable soil conditions, indicate that the site is good to 
excellent for the containment of the types of waste being handled. 

Site Groundwater 

This study identified the general characteristics and the quality of 
the existing groundwater underlying the site. Figure 2 shows the levels of 
groundwater in the regional area around the site. As can be seen, the 
groundwater flowing under the site goes directly to Sandusky Bay. The rate 
of flow across the site, based upon the pump test and on published litera­
ture, appears to be approximately one foot per year. Utilizing the on-site 
piezometers and groundwater monitoring well records, Figure 3 was developed 
which shows the on-site groundwater contours. As can be seen in Figure 3, 
a cone of depression exists at the site, indicating that the pumping being 
done from the two production wells at the site is sufficient to develop a 
relatively large cone of depression. 

By reviewing existing literature and the groundwater quality records 
available from the site, general background quality parameters for the area 
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have been developed. Of particular interest is the study done for the Ohio 
Turkpike Commission for the service plaza located just to the east of the 
site. The existing groundwater contains high amounts of sulfate which ren­
ders the water practically unusable for human drinking purposes. The 
source of the sulfate is gypsum and anhydrite in the Tymochtee dolomite. 
Previous studies have placed the base of the potable water zone at or about 
around elevation 600, which in this area is approximately the ground sur­
face elevation. The water is used locally mainly for agricultural and 
livestock purposes. The data available was utilized to develop a range of 
background concentrations. Of particular interest is the sulfate and 
chloride levels. The sulfate levels range from 128 to 1831 milligrams per 
liter, and the chloride levels range from 5 to 46 milligrams per liter. 
Also of note in the background data is the water quality testing which has 
been done on Poorman's Spring located just to the southwest of the site. 
This spring which likely represents upstream groundwater quality data, and 
is the only upstream data available for various metals. 

Groundwater Data Analysis 

Groundwater monitoring data is available for the site beginning in 
1972. In general, it appears that the quality of the data has been 
steadily improving, with the most consistent data apparently starting in 
approximately 1979. Table 2 provids data concerning monitoring well 
construction and sampling dates for all of the on-site monitoring wells. 
The water quality data has been accumulated from the files of the Ohio 
Northern Treatment Facility and from Ohio EPA, and has been studied sta­
tistically. Both the "T" test and regression analysis has been performed. 
It should be noted in any analysis of the available data that many of the 
parameters that have been analyzed have been found with concentrations near 
or less than the detection level of the equipment and/or test method. 
There are numerous data points, therefore, with values listed as "less 
than." In performing statistical analysis on such data, it is obvious that 
the analysis will be biased. In addition, a review of the actual raw data 
shows that there are unreconcilable discrepancies in some test values, 
indicating either operator or testing error, and/or inaccurate recording of 
the data. This was particualrly true for phenol and as a consequence, sta­
tistical analysis of phenol was omitted in some instances. Finally, as 
indicated above, it appears that the quality of the groundwater testing has 
improved with time. This would make older historical records more suspect 
than recent records. Such considerations plus the knowledge of the major 
constituents of the waste streams allowed the selection of chemical para­
meter indicators which were used for the statistical analysis. Generally 
speaking, the statistical analysis was performed for pH, phenols, sulfates, 
chlorides, zinc, and chrome. 

Table 3 shows the summary of the regression analysis which as performed 
on several parameters. The regression analysis for pH does not show strong 
trends. Furthermore, the absolute values of the pH remain fairly constant 



TABLE 2 

MONITOR WELL CONSTRUCTION SU}~Y 

ODNK ~le<w Se.1. Level F. lev. 

om Ot::l'A IJep~ll Year Log 1983 Survey 

No. No. < r cc t) C.1s In • Drilled C\J!\ Dntcs Sampled D.1tC /\b.1ndoncd Number ~ TOG Remarks 
.~-

)" ga1vani7.ed steel 1978 4/79 ~ h/79 6/79 ~ Filled ~~ 606.)) 606.2 

.,.ith cement 

lN ~ ~ 200 6" PVC cased to 60' 1979 7/79 ~ present ~~ 554277 609. 17 60 7 • 4 

lA ~ ~ 18. 5 6" PVC perforated 1979 6 ~\onths 1980 ~~ 609.95 608.4 

150 4" r,alvanizcd steel 1976 2/76 - present 
Gap 12/80~6/81 Buried under drive Used for .,.ashing trucks 

l" galvanized steel 1976 6/76 ~ 9/76 6/79 - Filled 
with cement ~~ 60S·. 76 60'1<. 8 

JN ~~ 50 611 PVC cased to 48' 1979 7/79 - present ~~ 554276 606. 7 5 605. J 

)A ~~ l4'orl8'1 4'' PVC perforated 1976 4/76 - present -- ~- 606.37 604.7 

Gap 1/82-3/82 

4 1 55 6'' g~lvanized steel 1972 CWH 8/74-6/79 June, 1979 42505lo 609.4 3 608.2 Hand pump 

OEPA '72-6/79 

4:-; 1 50 6" PVC cased to 48' 1979 Cl.fl-1 7 /79-present -~ 554274 608.8£. 608.0 

OEPA 7/79-present 

56'or51 '? 4" .galvanized st<!el Unknown C\.ll'1 7/ll<-present ~~ -~ Location Uncertain Lab ~o~ell 

cased to 50' OEPA '72-present 

6 -- ~~ J" galvanized steel 1976 4/)6 ~ 6/79 6/79 - Filled ~~ 609.)6 608.1. 

~o~ith cement 

-JCO 
~ 0 
~ ~ 6N ~~ 50 611 PVC cased to ~6' 1979 7/79 - present ~~ 551.273 610.65 608.5 

-· (/) 
;; ['1 6A ~~ 

12'orl8'? 
~·· PVC perforated 1976 4/76 - 1/81 ~~ 608.67 608.67 Ho~o~er broke casing off 1982 

r AI Gap 12/76-2/77 
' 

" ;<: 
cr 0 to 45. 5' 610.26 608. l 

Q AI 7 -- 55 6" PVC cased 1979 7/79 - present -- 554275 

" z 0 ['1 8 J 50 , .. galvani4ed steel 1979 C\o/M. 9/79-present -- 1.05085 612.88 611.8 Eckhart home empty since 1981 

=· ::rJ cased to 4 7' OEPA '72-present 
<> 
"' 
::; 
() 
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Table 2 continued -

tliM 

~ 
OEPA 
_li2..:.. 

' 
11 --

12 --
1 ) --

Ind. --
i,Je 11 

LEGEND 

CliM 

OEPA -

TOC 

TOG 

Depth 

~ Casing 

54 ~·· galvanized steel 
cnsed to 44. )' 

77 Galvanized steel 

s& 4 1/4" en sed to 4).5' 

60 6" PVC cased to t. 7. 5' 

65 6" PVC cased ( Q 4 7 I 

60 &" PVC cased to 48' 

75 &" PVC cased to 48' 

Chemical Waste Management 

Ohio Environmental Protection Agency 

Top of Casing 

Top of Ground 

OONR ~lean Sea level Elcv. 

Year Log 198) Survey 
Drilled CW!t Dates Snm.r..l..£i Date Abandoned Number TOC TOG Remarks 

1957 OEPA '71,-'80 -- 199085 -- • 605- Emery house 

Unknown OEPA '72-' 7t. 1974, pump -- -- &as! !land pump 
broke 

1956 OEPA '75-'79 1979 18 2 7 54 610~ Gertensbcrger home 

1981 l/82-present -- 602224 ·609.79 608.4 

1981 l/82-prescnt -- 602225 608.38 606. l 

1981 1/82-present -- 602222 605.27 60]. 7 

19 81 -- -- 602223 606. <.) 604.7 Not a monitor well 
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TABLE 3 

SUMMARY OF REGRESSION ANALYSIS 

CHEMICAL P A R A M E T E R S 

pH CHLORIDES SULFATES ZINC CHROHIUM 

m r m r m r m r m r 

-0.003 -0.07 30.5 0.81 -0.14 -0.03 -0.12 -0.70 -0.003 -0.80 

-0.006 -0.23 -0.65 -0.19 3. 96 0.25 -0.03 -0.84 -0.002 -0.74 

-0.025 -0. 71 377 0. 92 -25 -0. 71 0.01 0.67 -0.001 -0.90 

0.012 0.47 -23.7 -0.15 -48 -0.64 0.0035 0.71 -0.003 -0.93 

0.116 0.68 -134 -0.73 475 0.90 0.012 0.93 -0. 00 3 -0.92 

-0.051 -0.59 93 0.93 4 0. iJ8 0.0056 0.87 -0.002 -0.92 

0.009 0. 77 -37 -0.77 -1/j -0.57 0.005 0.97 -0.003 -0.88 

slope of regression line in mg/liter/year of record 

correlation coefficient 
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in a given well and were, at all times, in the general neutral range. 
Table 4 shows the "T" tests relative to pH. An inspection of this table 
will show that for 1982, pH values, upstream and downstream, were not sta­
tistically different. 

The regression analysis for chloride showed strong and consistent 
trends for most of the wells. The changes and trends in the chloride 
levels from well to well, however, are very complex. Generally speaking, 
it appears that downstream wells have increasing levels of chloride and the 
absolute values of the concentration of chloride in the groundwater under 
the site are significantly higher than background quantities. T test 
scores also indicate statistically significant variations between upstream 
and downstream concentrations of chloride. A detailed review of the data, 
however, has not developed a consistent trend for all downstream or all 
upstream wells. Virtually every well on the property has had significant 
spikes of chloride concentration over the years at various different times. 
None of these spikes appear to be specifically related to another well or 
time period, with the possible exception of the installation of monitoring 
wells in 1979. During this period (both before and just after) significant 
variations in concentration occurred in many of the monitoring wells. A 
review of Sheets 2, 3, and 4 attached to this report show evidence of the 
complex variations in the chloride levels. 

The regression analysis for sulfates does not show strong and con­
sistent trends, except for well 4N. Table 5 shows the T scores for the 
sulfate concentrations. It can be seen in this table that there is a 
significant difference between upstream and downstream water quality, as 
represented by a comparison to base well No. 5. In general, sulfate con­
centrations at any given time increase slightly to the northwest, parallel 
to regional groundwater flow. This same downgradient increase was observed 
by Schaefer and Walton in their report to the Ohio Turnpike Commission, and 
is a function of bedrock mineralogy and time. There is no indication that 
any additional sulfate concentrations are reaching the wells. Table 5 also 
compares water quality data between Ohio EPA and the on-site laboratory, 
and indicates that there is not a statistical difference. This was done 
for three different years, as shown in the table. 

The regression analysis for zinc showed some definite trends and a 
reasonable correlation factor in most of the wells. Because of the galva­
nized steel casings or abandoned steel well casings located near certain 
wells, the concentrations of zinc may be affected by previous construction 
in the area. Furthermore, all of the zinc concentrations are extremely low 
and generally within the concentration level of testing done at Poorman's 
Spring. It is not felt that this site is in anyway influencing zinc levels 
with the possible exception of affects caused by the well casings. 

The analysis of chromium indicates a strong trend for decreasing chro­
mium values in the groundwater. Table 6 shows the T test results for chro-



TABLE 4 

STUDENT T TEST FOR pH 

Signifi-
Base Compari- Std. Deg. cant Dif-
Well son Well Time Mean Dev. Obs. T-Score Free t Value PASS t Value PASS ference 
ill_ (2) Interval (XI) ® 1t:hl IT¢ ) (DF) 1% ? 5% ? ? 

lN 1979 7.261 0.334 24 

2 7.293 0.247 50 0.43 72 2.65 Yes 2.00 Yes No 

3N 7.112 0. 209 25 l. 84 47 2.68 Yes 2.01 Yes No 

4N 6.965 0.245 25 3.47 47 2.68 No. 2.01 No Yes 

5 7. 23 0.214 50 0.48 72 2.65 Yes 2.00 Yes No 

6N 7.478 0.345 25 2.19 47 2.68 Yes 2.01 No Probably 

7 7.285 0.258 25 0.28 47 2.68 Yes 2. 01 Yes No 

12 Not Existing 

13 Not Existing 

.LN 1982 7.191 0.323 15 

2 7.313 0.086 16 1.42 29 2. 7 6 Yes 2.04 Yes No 

3N 7.148 0.131 17 0.48 30 2. 7 5 Yes 2.04 Yes No 

4N 7. 311 0.134 32 l. 7 6 45 2. 70 Yes 2.02 Yes No 

-!OJ 5 7.23 0.099 16 0. 45 29 2. 76 Yes 2.04 Yes No 
, 0 

~ "' 6N 7.299 0.164 17 1.18 30 2. 7 5 Yes 2.04 Yes No 
-. ""' 
iC'l 

7. 300 0.069 16 l. 28 29 2. 7 6 Yes 2.04 Yes No ;o 7 
' o:<:: 

7.041 0.155 16 1. 60 29 2. 7 6 Yes 2.04 Yes No :ro 12 
~;a 
~ z 13 7.382 0.193 16 1. 95 29 2. 76 Yes 2.04 Yes No 
' [') 
~. ;:o 
> 
" 
;-
n 



TABLE 5 

STUDENT T TEST FOR SULFATES 

Signifi-
Base Compari- Std. Deg. cant Dif-
Well son Well Time Mean Dev. Obs. T-Score Free t Value PASS t Value PASS ference 

QL (2) Interval (X I) J.S:!l ~ (T¢ ) (DF) 1% ? 5% ? ? 

5 1979 1774 95 49 

lN 1735 344 24 0.73 71 2.65 Yes 2.00 Yes No 

2 1847 59 49 4.52 96 2.64 No l. 99 No Yes 

3N 1687 231 25 2. 25 72 2.65 Yes 2.00 No Probably 

4N 489 202 25 36.69 72 2.65 No 2.00 No Yes 

6N 1807 74 25 l. 50 72 2.65 Yes 2.00 Yes No 

7 1835 84 25 2.68 72 2.65 No 2.00 No Yes 

12 Not Existing 

l3 Not Existing 

5 1982 1809 64 16 

lN 1670 380 15 l. 39 29 2. 76 Yes 2.04 Yes No 

2 1869 116 16 l. 7 5 30 2.75 Yes 2.04 Yes No 

3N 1520 20 17 17.18 31 2. 75 No 2.04 No Yes 

4N 1916 102 32 3.75 46 2.70 No 2.02 No Yes 

6N 1824 54 17 0.71 31 2.75 Yes 2.04 Yes No 

7 1792 54 16 0.79 30 2. 75 Yes 2.04 Yes No 

12 1946 50 16 6.53 30 2.75 No 2.04 No Yes 

-Jill l3 1912 75 16 4.05 30 2.75 No 2.04 No Yes 
~ 0 -,. 

1975 1515 490 12 -. (/) 5 ~ (%) 
~ ;<) 

OEPA (2) 1825 78 2 0.83 12 3.06 Yes 2.18 Yes No r• 
" 3: era 
g ;<) 5 1977 1747 91 ll 

" :z: 1900 l. 53 10 3.17 Yes 2.23 Yes No 0 (%) OEPA (2) 0 1 
=· ::0 (1) 

5 1980 1841 47 50 :!' 

" OEPA (2) 1835 21 2 0.18 50 2.68 Yes 2.01 Yes No 
(l 



TABLE 6 

STUDENT T TEST FOR CHROME 

Signifi-
Base Compari- Std. Deg. cant Dif-
Well son Well Time He an Dev. Obs. T-Score Free t Value PASS t Value PASS ference 
ill_ (2) Interval (Xr) ('§'I ) (Nr) (T¢) (DF) 1% ? 5% ? ? 

lN l982 0.0267 0.0082 15 

2 0.0212 0.0034 16 2.39 29 2.76 Yes 2.04 No Probably 
3N 0.0212 0.0033 17 2.46 30 2.75 Yes 2.04 No Probably 
4N 0.0216 0.0051 32 2.22 40 2.70 Yes 2.02 No Probably 

5 0.0219 0.0066 29 1. 74 29 2.76 Yes 2.04 Yes No 

6N 0.0241 0. 0071 17 0.93 30 2.75 Yes 2.04 Yes No 
7 0.0212 0.0034 16 2.39 29 2.76 Yes 2.04 Yes Probably 
12 0.0225 0. 0058 16 1. 60 29 2. 76 Yes 2.04 Yes No 
13 0.0219 0.0066 16 1. 74 29 2. 76 Yes 2.04 Yes No 

5 1982 0.0219 0.0066 16 

1N 0.0267 0. 008 2 15 1.80 29 2. 76 Yes 2.04 Yes No 

2 0.0212 0.0034 16 o. 38 30 2.75 Yes 2.04 Yes No 

3N 0.0212 0.0033 25 0.45 39 2. 70 Yes 2.02 Yes No 

4N 0.0216 0.0051 32 0. 17 46 2. 69 Yes 2.01 Yes No 

.-jc:J 
6N 0.0241 0.0071 17 0.92 31 2.75 Yes 2.04 Yes No 

" 0 
~"' 7 0.0212 0.0034 16 o. 38 30 2.75 Yes 2.04 Yes No -· "' " (%] 12 0.0225 0.0058 10 0.24 24 2.80 Yes 2.06 Yes No "" ;:o ro 

0.0219 0.0066 10 o.oo 24 Yes 2.06 Yes No " 3: 13 2.80 cro 
Q ;:o 
" z o('l 
:. ;o 

" -"' 
S' 
C'l 
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mium and as indicated there is no statistical difference between upstream 
and downstream levels. Background information from Poorman's Spring indi­
cates that the natural levels present are less than 0.03 mg/1. The on-site 
concentrations are below or around that value. The chrome at these con­
centrations could be present in the groundwater. 

Site Assessment 

The overlying soil profile is .composed of uniformly clay-rich deposits 
with low permeability. The underlying bedrock aquifer is very highly 
mineralized and is naturally of low quality. Because the clay-rich soils 
prevent migration of waste constttuents into the groundwater, and because 
the existing groundwater is already of low quality, it appears that the 
site represents a relatively good geological location for management of 
hazardous wastes. Furthermore, the site is generally far removed from 
dense population centers, further limiting possible negative effects. 

The high levels of chlorides indicate that some groundwater quality 
change is occurring across the site. However, parameters other than 
choride do not provide any indication of groundwater quality degredation. 
In fact, all parameters tested are below the federal drinking water stan­
dards, except for coliform levels. High chloride levels are found near the 
center of the site, with intermediate chloride levels downgradient of the 
site. The waste liquids at the site are high in chlorides content and, 
therefore, it may be logical to conclude that the changing chloride levels 
in the groundwater are the results of liquids escaping from the site. This 
study, however, has not identified any definitive machanism through which 
such escape of liquids could be occurring. 

Natural sources for the chloride has been considered. The Tymochtee 
dolomite, although an evaporative deposit, is not known to contain salt 
deposits. Furthermore, based on existing knowledge of the location of high 
chloride brine, and because of the careful construction of the injection 
wells, it does not seem likely that the chloride level is the result of 
contamination from deep salty brines. Surface sources for the chlorides 
also have been considered. For example, road salt utilized on the turnpike 
and local roads could conceivably be adding to the chloride level in the 
groundwater. As with the liquid in the lagoons, the mechanism of transfer 
from the existing ground surface to the rock surface (some 40 to 50 feet 
through clay-rich soil) has not been identified. 

By carefully researching the construction records relative to moni­
toring well installation on the site, it has been determined that the 
existing monitoring well system may be providing a conduit through which 
high chloride runoff, such as road salt, may be entering the local ground­
water. Information on the construction of the monitoring wells indicates 
that the monitoring wells may not have been adequately sealed, leaving a 
highly permeable annular space around the outside of the casing. Indeed, 
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some of the groundwater monitoring records would indicate that high 
chloride levels appeared immediately after installing new monitoring wells 
in 1979 in an area where chloride levels had historically been low. 

Another possible source for chloride migration is through soils 
affected by the storage of the liquids in open lagoons. The liquids stored 
at the site are high in chlorides and heavy metals, and also are highly 
acidic. The on-site natural soils. tend to contain carbonaceous materials 
which could, theoretically, be attacked by the highly acidic liquids. In 
fact, there is some evidence to suggest that the stored liquid does react 
with the natural soil. This reaction, however, appears to be definitely 
limited (6 to 9 feet). The data would suggest that waste liquids are not 
escaping the lagoon system. Furthermore, migration of chlorides through 
the soil profile should be detected either in the local stream, the on-site 
shallow monitoring wells, or the on-site borrow pits, which are monitored 
regularly. This is because the upper lacustrine soil material is horizon­
tally bedded and has a higher horizontal permeability than the measured 
vertical permeability. Chlorides migrating through the soil profile, 
therefore, should be showing up in the shallow monitoring zones. Current 
data would suggest that high levels of chlorides are not being encountered 
at these locations. 

The results of this study, therefore, indicate that some changes 
(chlorides) in the groundwater regime have taken place over a period of 
years. As indicated above, the mechanism causing this change has not been 
identified and, therefore, additional investigation is indicated and 
apparently required by RCRA. It is felt that careful additional testing 
can identify the sources of the chlorides, and once identified, the 
situation can be corrected. 

While it is obvious that action must be taken, the existing data would 
indicate that there is no immediate emergency. In fact, the data indicates 
that a cone of depression has been developed on the site by the pumping 
necessary for normal operation at the site. This pumping is purging the 
groundwater system, thereby helping to contain and remove the high chloride 
groundwater. Considering this cone of depression and the slow rate of 
water movement across the site, it would appear that there is sufficient 
time to perform additional testing and to implement appropriate action. 

JRH: jl 
12-WMI, Mr. Gary Brown 
Attachments 

Respectfully submitted, 
BOWSER-MORNER, INC. 

d·~~r 
J. Richard Hoppenjans, P.E. 
Chief Engineer 
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